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Abstract of WO 2009081970 (A1) 

Disclosed is a process for efficiently producing a x 
heterocycle-substituted pyridine derivative. 

Specifically disclosed is a process for producing a ..'-'<v s ^?'- s 

compound represented by Formula (I), which Y Vf'* ' v - ScS < "V 

comprises the step of reacting a compound 

represented by Formula (III) with a compound r 1 '' '^ V fj' :S 

represented by Formula (II) in a solvent in the 

presence of a Pd catalyst and a base. In Formulae 

(I) to (III), R1 represents a hydrogen atom or the like; 

R2 represents a hydrogen atom, a C1-6 alkyl group, 

an amino group which may be protected by a 

protective group or the like; one of X and Y 

represents a nitrogen atom and the other represents f A } fi j 

a nitrogen atom or an oxygen atom; Q represents a ^ ^S" V,„-'' 

leaving group; the ring A represents a 5- or 6- 
membered heteroaryl or benzene ring which may 
have one or two halogen atoms or C1-6 alkyl 
groups; Z represents a single bond, a methylene 
group, an ethylene group, an oxygen atom or the 
like; R represents a hydrogen atom, a C1-6 alkyl 
group or the like; R3 represents a hydrogen atom, a 
halogen atom or the like; and R4 represents a 

hydrogen atom or a halogen atom, provided that all ^..-^ ■fi J ^^- i 
of R1, R2 and R4 do not represent a hydrogen atom 8' fi R : 
when Z represents a single bond or when R3 
represents a hydrogen atom. 
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^= (54) Title: PROCESS FOR PRODUCTION OF HETEROCYCLE-SUBSTITUTED PYRIDINE DERIVATIVE 

Eg (57) Abstract: Disclosed is a process for 

efficiently producing a heterocycle substituted 
pyridine derivative. Specifically disclosed is a 
process for producing a compound represented by 
Formula (1), which comprises the step of reacting 
a compound represented by Formula (III) with a 
compound represented by Formula (II) in a solvent 
in the presence of a Pd catalyst and a base. In 
Formulae (I) to (HI), R represents a hydrogen 
atom or the like; R represents a hydrogen atom, 
a C|. ( , alkyl group, an amino group which may be 
protected by a protective group or the like; one of 
X and Y represents a nitrogen atom and the other 
represents a nitrogen atom or an oxygen atom; Q 
represents a leaving group; the ring A represents a 
5- or 6-membered heteroaryl or benzene ring which 
may have one or two halogen atoms or C,_ ( , alkyl 
groups; Z represents a single bond, a methylene 
group, an ethylene group, an oxygen atom or the 
like; R represents a hydrogen atom, a C^ alkyl 
3 group or the like; R represents a hydrogen atom, 

(|) a halogen atom or the like; and R represents a 

hydrogen atom or a halogen atom, provided that 
all of R , R and R do not represent a hydrogen 
atom when Z represents a single bond or when R 
represents a hydrogen atom. 
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-yyv^y^yg, n, N-^--ryy^r^/s, n, n- v?- sec -y^yvy^y 

fi N N, N-^-tert-^^T^yS, N-^/k-N-yyvyry/K, N-n-7" 

ntyv-N-y^vyr^/^ n — fyytatyu-N-yyv^yy/s, N-n-y^/i- 
-N-y^r^ys, n — fyy^/i^-N-y^r^ys, N-sec-yyv^-N 
-y^^r^y^, N-tert-yy^-N-^y/^y^yK^Wbty $i-*L<tt 
n, N-yy^Ay^ys, n, N-y^yy^y^ys, N-^^-N-yyvyr^y 

[oo4o] ^mmm\^^ximnmmm^iimfcn2imLx^xh^"}tii, 
[oo4i] r 1 ?!, 7k*JKi\ ^pyvjiH\ r?ys, c^r/^^m, c t/^^vs^ c 

1-6 1-6 

1-6 1-6 

[0042] r 2 ^ tK^-JS^, ^-cfciv vr^ys, tttm?c T;v*;v 

1-6 

y^ys^IcftL, MS-e^a^tiTv^J:v^r^ys^w*u\ rrr\ r^n 
STMi^nT^T^yv^ySj^rj^i^j^LTfi, u KfcRBSSftSfrtf-efi 
ftv\&s, yy^y^/ufc/^K, ^h^-y#^fc/^K N tert-yy^-y^fc/^K 

xh&\ ^mmmmjj-mxm^r^/m<DummtLxa, yyryy^s, t^n 
y/^s, tert-yy^^/v^/^s^^f^u, tvw^g, tert-yy^yy/^ 

[0043] x*5j;OT<£>-#te, S*JJKT-£, ffc^i, S*M^-^«Ft*^^-^E*-rSo 
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[0044] xfcitmrg-trT^OV) 



[ft22] 




[0045] [fc23] 




(V) 



[0046] [fc24] 




[0047] maix ^^yw^hL<nc i _T^/u^imhL<mm : t^Lx^^xh^^ 
[0048] zte, ^f-i/^s, s?^^, n&mm?. -ch o- , -oc 

2 

H -NH-, — NHCH -CHNH-, -CH £fcft-SCH -grjg: 

ftu -(Doh^^ym, mmm?. -ch o- , t^-fi-ocH -zjw^u, # 

2 2 

-ci i o , *fc« ocu -mit^w 

2 2 

[0049] R 3 « s 7X*H!C 7\ />n7rVHfr j- N £fcf±, ^n^ngmSHI « /K^fitiSgm 

l-G 3-8 6-1 
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/^n/rVJK^-^ v-TVS, C T/l^r/HS, C T/^^yyS, C TfVzi^yfsjV 

1-6 1-6 1-6 

[0050] R 3 £LT&£LV^g£M^H~ n-y^/Ug, -yyayW/kK, y^/k£, 7 

[oo5i] z^rcm 3 ^ ^wnfiM^ia^^^, mA<Dm&&*mf&-fz>^k&-?£ 

Q-/f-jU-h°VPy-2- -|7M Hs^S , 4 - y ^ - t = y v=y - 2 - 4/ls*b* v-s 
, y>3-yyyvyK > ^fcli^D^DWh^i/I^^lf b^5 0 
[0052] ^^MJt^&^J^M^n^ i$1tUHk&m\±, 

3- (3- ^-^y^i^^y-^y-v^) -yy^y-y-^-5-y^) -t°yyv 

-2--f/UT5>-; 

3- (3- (4-t u y^-2--f/U^^^/W -^kvvk) -yy^y-/k-5 
— f />) - try v 5 y - 2 - y /^T^k ; 
3- (3- (4- (t o yvV-2--r/M^» -^^/V) -^y^rf-y-/^-5-y 

/v) - t°y -yy - 2-' f/vr^; 

3- (3- (4- (4-7<^v^-fc o yvV-2— f/Mh^v) -^y-yjv) -yydrf-y— 
/v-s-yvy) -t°yv ; y-2— i"/^r^y ; 

3- (3- (6-^yyyy^y-t>yy-3-y7Mf7y) 
y/^) - t n y yy - 2 - y^r^y ; 

3- o- ^-^yyyt-y^y-^yyi-') -yy^i-y— -yyyy 
-2, 6— yy^y; 
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3- (3- (4-t>yy-2— (/u^y^;u) -^yi/)V) ->fy#f-y*-/>-5 
-^;V)-\f^yy-2, G-VT^ls; 

3- (3- (4- (6-y^-t°y^-2 — (/V-t^y^jV) -^<y^y;V) — fy^r 
f-y— ;u-5 — Ov) -h°])i/y-2, 6—yT^.y; 

3- (3- (4-y>=^^^--<^/U) — fy^rf-y— /l^-5--f» -¥])i?y 

3- (3- (4-^^y^> — -ypn-) -« rydrf-y-^-5—r^) -t°y^-2, 
3- (3- (4- (4-^f^-t o y^-2-WF^) -^vV^) — Yy^rf-y— 

/>-5— f/>) -t°yv>V-2, 6-v*T^; 

3- (3- (6-^y;^y-t>yy-3- Wf/l')-^Hy-/l'-5- 
^)-fc°y-y>-2, 6-v7^; 

6-yb^y^-3- (3- (4-t°yv ; >-2-^/^-^'y^^) -- <^-yvi^) - 

^y= 3 r^y-^-5-^)-t°yv?y/-2-4'^T?>'; 

3- o- (6-^^/^>-t o yv>v-3-4'/Mf-/v) -^y^-y-y-^-5-^/v) 

-ifVyy-2, 6-yTVy, 

3- (3- (4- (5-l7/U^n-tfyyV-2-^/Ml^y) -^>"vvW -^y^ih'/ 
-/U-5--f/U) -h°y^-2-^r^; 

3- (3- (4- (4-y^Fvk- ^ryy-2-47V^y^7V) -^<y-y;v) -4V$r 
f-y — />- 5 — f />) - t°y >>V - 2 - ^/>T^> ; 

3- (3- (4- (fi-y/ktn-ty^y-z-ww-y) -^yv^) --fy^y 
-7^-5-^) -t°y^-2—r/ur^; 

3- (3- (4- (4-ynp-t°y> ; ^-2-4'/Mh^y) -^sw -yy^y- 

-\fypy—2-4/vTVy, 
3- (3- (4- (6-ypp-fc o yv^-2- Y/W^y) — <^-yvv) ->ry^f-y— 

7U-5-^/W -\?V-yy-2-4/vTVy; 
3- (3- (6-y^y^yy^-fc o yy^-3-^y^/i0 — ry^f-y— 5- 

-\fVZ>y-2-4^TVy, 
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3- (3- (4- (6-y/u^n-\fViyy-2-4M^y/i u ^) -^l/V/v) -yy 
^rf-yWv - 5-^) - ^yy-1-4^TVy ; 

3- (3- (6- -ty^-3 — (VM^) — fy 

^f-y'— /V— 5 - t°JJ v>;y- 2 — >f /VT^ ; 

3- (3- (4- (5-^013-77^-2 — -^y-y/V) -yy^ff-y— 

-5-^/u)-t?y-yy-2-^(/i<r^y; 

3- (3- {.^-y^jvy^s^jv-^y-yjv) — ry^riT-y— ^-5— f» —try 
yy-2- 7/W5^; 

3- (3- (4- (4-^7^-t°yvV-2— 17^=^77^) -^7-77^ -yy^r 
f-/— 7>-5- 7/^) -t°Uv ; ^-2, 6-v7^; 

3- (3- (4- (6-7;u^p-tyv>-2-^/^^v') -^>v7^) -yy^-y-y 
-/U-5-^/U)-t°yv>-2, 6-v7^7; 

3- (3- (4- (5-y^-77>-2-^y^Vl7) _^^^) _^y^-y-y^ ; u 
-5-^)-ty^>-2, 6— Tv^T-; 

3- (3- (4- (4-ynp-t o y-i/>-2--f7Mh^» -^<y\/;V) -^ydfHfV— 
/U-5-^/U)-ty^-2, 6-i7T5>-; 

3- (3- (4- (6-yno-ty y>--2--f/Mh^y) -^-yz/iv) -yy^f-y— 

/U-5-y/U)-t°y^-2, 

3- (3- (6-7^7^ry7^-t u yv 5 7^-3--f^7^-/V) -^J^^/~)V-^- 
4^)-¥V-yy-2, 6—yT^y; 

3- (3- (4- (5-77tn-t e y7y-z-ww-7) -^ttW -yy^r-y-y 
—iv-^-4)V)-\£^yy-'2, 6-i?T^S; 

3- (3- (4- (6-7/^n-t°yy ; ^-2—f/^y-= 5 ry7^) -^y-y/v) -yy 
^r-y-y— />-5— ' f/y) -fy-yv-2, 

3- (3- (l-^v^-lH-t°P— ^-3-f;Mf^) -yy^r-y-y— /V-5- 

y/^) - 1 y y> - 2 , 6 - *?r%-y ■, 

3- (3- (6- (4-y/U^n-^ypyU^y) -\f^yy-2>-^)V^;V) -yy 

^i^y-/v-5-y/v) -ty-yv-2, 6-Prxy-, 
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3- (3- (4- (5-^nn-7y>'-2-^/V^y>) -^yvVlO --fy^rf-y— 
-5--f/^)-t°yv J ^-2, 6-^7^; 

3- (3- (6- (3-7/l/tn-7x^» -t°U^-3 — (VM^) — VJ^V* 
— /V-5-^/V)-t p Uv ? ^-2, 6— S?T^; 

3- (3- -yydf-17-y— />-5 — f» -t 3 y 

yy-2, e-yy^y; 
3- (3- (6- -t°y ^-3—f/M^) ->fyw 

3- (3- (4- -^yyyy> -yy^-y-y— ^-5- 

-^)-t 5 !)yV-2, 6-v?T^; 

3- (3- (5- (4-7/^P-7x^y-ft7 J :y-2-^Mf;l') ->fy^^ 
y — - 5 - - t°y y7-2,6-y7^7; 

6-yb^y^-3- (3- (4- (t o yv J y-2-^/Mh= 3 r-y) -^yy7iy -yy 
^iry-/u-5-y/u)-t°y-yy-2-y^r^y; 
6-y^-3- (3- (4-t°yy?v-2-y^^yy^) -^yyyy) -yy^t- 

y — 71/- 5 - yfjU) - t°y i/ls-2- JjVT^ls ; 

5- (3- (4- (t°yy : >'-2-yyk^yy^-/y) -^yv7W -yy^f-y-^— 5 
-y/u) -yyy^-2-y/uT5^ ; 

3- (3- (4- (yyyv-2-yypy-^yy^) _^^ 7V ) — ry ^y_ /V _ 5 
-y/^-^yy'y; 

[0053] MPTl^S^yf^fCffi^S, m^«^LTW^(III)T*^^tlSft^{i, 
[ft25] 




an) 



TO (VI) 
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[ft26] 




[0054] (±=£*> R\ R\ r\ X, Y, &^Q«±|Bi^i:^at?fc*>, 

[0055] R 10 f±, 7<^/kS, ^vkS^WSLX, R 13 ti7K*I|C^»*U\ fr:Jb\ it (VI) 

[0056] r^t^/k^i^ ^s^jsi:t, fflfBr^/K£tfc^5xft:££b^ir^ 

T5/£^f*§iT5M^L~aX TirfvkS, tV^/kK, tert-7> 
[0057] j£ (III) ^ s Q^LTfi, ^P^Vj^i;7mgi&;Vk^/k^^;0W £Ll \ Q 
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[0058] ifcK, ±fE5C(i)-ea^^^{b^#)M3ti-5^fefc^, ^m^^o^r 

M-fS D Hft^-fl, ^K<7)— <7)^-Cfi, h"^(VTT) 



±te^, r\ r\ r\ x, 3oj;iFm±iB£i^i:^rt?fc^ r 10 ^> 7jki§ 

[0059] ffjfSit (VII) fcfcfrS 
Mb28] 



Wb29] 



[0060] r 10 ^ ^a-^W£LC ^^>s*sj:«50*Lv\ 

[0061] ±IB^(i)T*^ti5f^#)M^i-Si^^^, B'j^fflft^raffcfco 



[fc27] 




(VII) 





[ft30] 
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(X) 



rr-e, Jibe^, -Lia^, r\ r\ r\ x x isxnYn^mtmzMmxh^, w 

[0062] fulfil (X)^(t3 
[fc31] 



WH32] 



[0063] zklt^ H^ISHK ^yb/^^/v^/i-^^S^^j^ 

[0064] ±fS^(l)-C-St^H5f^^^S3ti-5i^c^, 
WH33] 



rr-e, ±fEs^ r\ r\ r\ x, zfc^OTA^iisiiwic^a-efe^, r 14 ^ 
fetch, z&ms&x~hzm&ttcitt a &7kmm^hz>m&\^ r^jcor 4 ^ 
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[0065] tutas; (xi) \z tsfts 



Dft34] 




Mb35] 




(V) 



[0066] 3=fc, R l4 ^fctt5T^7K«H1-5^K(^ 

[0067] <frx.T, ±HS;(I)T?^t3$^Sft^S:i!i5£i-S^fo^»5, £^iJ©fflW 
Hfc36] 



(RO) 2 B' 




(XII) 



1-6 

Uff\ -CH O-^MftL; 

2 
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^n^VJf^, v-7Vg, C T/I^/I^S, C 7/^^S, c^T/^^fy*^ 

3-8 2-6 2-6 

[0068] itB(iMgm<7)^i?V#»*L<, R(3:7k*JgT\ £fcl3~o<£>R;&S— jjftfcft 
[ft37] 

(XIII) (XIV) 

y 

(XV) (XVI) 

[0069] *K»i#^*5v^^ffli-srjfejtLTfi, ^r»^(* 
[0070] MS^to^tu «LTte, MxJ3\ J&lt H:tek«, 

*ym, ^y^v^ym, p-w^y^*>mmt<Dm^mfhn& 0 

[0071] WtBT$S&k<D&.<Dfft$L\ MntLxn, MxJ3\ T^<y^>m, 

[0072] [ -mmmum 

5 0 si ^^*-j±xm^^(DMMtt£A ^'(Dtmxhh, 
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Boc - • •tert-^l^^/Vfc/^ 
Piv • 

Ac--- T^)V 
[0073] [{£38] 

A l 

""fA 1)Base,(COOR-° ) 2 RyJL-^cQOR " "~ , " 'fY^ 0 "'" 
Boc lk «/ R '^N A NHBcc 2)NH2Gm1 C, R'V^NHBoc R 1 N NH 2 \ 

0 /steel 2 Step 2 3 S»P2 4 Step 3^ Q<N QH 

R'^Nj^ (R">-C1-C6alkyl) R'^r^A^ 

" N \step4 o Sto P 6 > R 



(R'».Cl-C6akyl) 



Step 7 R N NH ! S)ep8 K N NK N R N NR R 



{R 1 ", R" > H, Boc, COOEt, COOMe, Hv, Ac, CHO) (V'B(OH) 2 , B(OR) 2 , BF 3 M) 



R 1 N NR ,e R 17 R N NR R q IO _ q r1 n NR 1B R 17 



(R lfl . R 17 = H, Boc, COOEt, COOMe, Piv, Ac, CHO) (V=B(OH) 2 , B(OR) ?1 BF 3 M) 



[0074] ±?d^-Atp, R\ R\ R\ 3gA N Z n R 10 fcJ;U«Rfi, fufd^il^ICil^M 



WO 2009/081970 



PCT/JP2008/073545 



T3 3 
[0075] [T.mi ] 

%h\Z?^UT<thT^\~-*f-^/l'VymhVT^\ 1, 3-^^-2— 
[0076] [Ig2] 
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, N-^/Hi"nyi>V(Di:5^r5K»ffi; ^>^f>\ ^w>\ ^>fvy 

tKnyyy, S^-3rf->\ Z/y^Z/^y^ ^^^yy^^^;Wyy^7Va^-—'rjV(D 

n-y^y-/K -fyy^y— t-yyv~/K jvr^vr/v^—jv, -y^uy? 
yn— /u N yyiry^ ;^y^y— /K ^yyn^f-y— /k y^iv^xiy )vy^o^Xytsrr 

v^ifi^trft, K^-j-by^A, hyni^r^^^fflv^s^^^So &*ft 
> f (2) td*f lt> i ^ fto^i oo ys m v ^rtas-c^ , &*l< ft i ys *#>bi 

[0077] [Hjg3] 

*T.aft, ^#J(4)*S7nbTft;^#l(5)Sr#5T.S-C$)5o #jxJSMl^51§ 

fT3:H\ ^^^y^hvr^K, 1, 3-vW/l—2— r^vy^y^N 

/m°nyHV(Dj;5^r^K«S;W^^, -<>-^X 3fv^>\ y-y^yy^Xbf^ 

>\ vyh^rf-y, y/l^y^y, P^yy^v^^^Pyi^/^^T/^Xy^^ 
— 7Vi^l£$£;yyy— /K ^yy— /K n-^V-^ yyy°H/V— /k n-y'y 
y— /k yyy'yy— t-yyy— /k ^yr^r/i^— ^^yyu^— ^ 
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f, ^v^^(DXbfs:^^i/Ywmm, §«y^vK mst^fr, si^ntvK 

[0078] [XfS4] 

K, v^fv^TlrbT^F, ^fiM^vy^HhyrSK, 1, 3-^^-2— r^v 
y^yy, N-^vnfnUK^«t5^T^K^?§£jK;h/>^, -<y-tfy, ^i/i/y, y 

—"Tjvcn^ti^—'TJVw&Wk;^/—^, ^yy— n-yn/V— /K yyy°n 
/V^-/K n-y^y— /k yyyyv— /k t-y"yy— /k ^y^/iyr/u^— v 5 
^^yyn— yyi?yy. ^yyy— /k ^n^-t/- /k y^vk-trny/uy' 
wJ:5^r/^-/^?«;r-th^hy^, -fyy^n^fy/wj:5^hy/^W; 
-yW/w^/j^yF, ;v^y^(Dj;%y^*^yF«Sfc, ssty^/K 
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[0079] [X@5] 

^/ur^hr^\ ^-t/^/^vymhvr^\ i, 3-^^-2— r^/y^y^ 

, N-^^t c niJK^(Dj;9^T^K^^ffi;h/^^, -<^V, ^-y^, yv^W^ 

fchWy^ v^^f-^, v^b^y^^ v^^-i/^yy^— yvv?y^/^— 

7VW£?§IK;y^y-/K ^yy~/K n-7°p/V-/K ^y/p/V-^, 
n-7^y— /K yyy'yy~/K t-y~yy~/K yy7*^7y^~/K -J^u>^f 
y =2 -/u > ^j± ] J>, $ /K ^/v±ny;v7*(D Sorter 

/^-/^M^^^by/v^y^n^hy^o^y^by^M;^^/^ 

htf-v%Z) 0 ^mm^m^y^mP^'r^tLxi-i, v^y^w/K ->^y^ 
it -efc«9 , i a ^ 240^ mxh& 0 

[0080] [XfS6] 
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/u^uy^ycDXyfiT^WMmy^y, ^y^y, *yyy, J-y^-yy<D£bt£% 
y, -JJr^y, -y^-y^y, -y^yy^3^—)^y^jv^.-—'rjV(D&^ 

, ^yi?y^ ;ty/yy— /k s^p^u-/— j^}VttLV)v7<r>x~)tirr)vzi~-)\> 

^}§ffi;Ti?^hy/K^y^n;^y^(D£^^ 

K> ^^^(DJx^^/^^^K^W, St^f/K SM^fvK SB£/nHVK 

4Vy°xi^J—)V s n-7*?;—jV s t-7"^y-/K Wf^JVTjVzi 

— P^yyVV^—y, W~tVy, -yyn^^-y-/— /k y-=f-y~y 

ny^yVjj:5^r/^-/^^l§tS;rirhrihy/k N ^yy^n^fy^(7jj:5^^fy/k 
wm%yy?f~^y/^*y^\ ^^Ty(D&^/u^yv^mmhL<nA^tc 

i~zzk&vzmm\z.ftm£tiftwK /^«\ mm. mmm^mmm, 
mm, hV7fr*vmwt^<DGmwmt£¥*mfzzt&x^, mm. 
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[0081] [Xf?:7] 

*XfMiX ft&m (5) tttXX^X^JxI^i^^t) (9) £#5I©T*&5 

JS^ia^UiV^OTfctLff^^fBiJRBfi^v^s, Mx.«\ */^7^\ >Wx*x 
AT^K, XyXXTXhT^fX ^^y^viX^Xyr^fX 1, 3-XyXX-2-Y 
^YyvV^ N-yXXfcXyKXDj;%T?K^}«XX:^ 3r>V 

/kx^T/W^/^x-T^lgl;^;-;^ ni^/— n-T'WV— /K yy 

Xnxy— /x n-xyy— x, yyy'yy— x, t-yyv— x, yyy^xrxp— x 
, ^xi/xyyp-x, xyxy:/, xyyy-x, yyn^rxy-x, yxxxny 
j\r7<r>£yt£7j\tt— x^W;TXb^!J7^ % -ryy^o^hyx(Dj:5^byx^ 
f«;XXX/^/^XXxx xx^x<z)J:5^x^xK^i§ffi, S^f/y ft 
iif/K Si/nhVK ^^X^X/^(Z)^xX/vmM*Xi±rtbb»^^ 
jKft#£rJHl^5~£35"C£3o Jg^XX^XfX ffr^8&(5)fc:*fL"T\ 1 ^fiXblOO 
^fiXXSX^X^\ «L<(il^l:X^l()^SfflV^ 0 ^SiXfi-2()°CXb 

[0082] [XfS8] 

yxxx/^r^x xyxxrxhr^K, ^xxyxxyxgxyr^x 1, 3-xyx 
x-2-y^yxxxyx, N-yxxtxyKX(Dj;5xr^K^«xx^^ N 
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-7n\?jv^— s rfls > "rVy^uyyy, Z/Jr^y, -y*Y^y^-$y, -y^f-yy^jzi 

jvzx—jv^ i/^vysfy^/u, >?W)y s ;Ty^y— /K v-yn^r-f-y— /k y^- 
/H?ny/^<DJ;5ftr/^— jv^%\T^h^\-V/v^yy^xi^);V(DXdfi:^ 
YVji-WM^y^^^^yV', X7^7yv)£o?£^^^y^WM^ 

miamfrtbio^mm^Zo Ki^umt-2o"c^mmn&xh^), K&mni 

[0083] [Xf£9] 

4-[(t°y^V-2-^n^» y f vu] y^/U } tffa ^Ife^SgflcTfcSft^ ( 1 1 ) t 

%Rm^xik^a2)%mT.mxhz> 0 ^mim^mmtLxn, mmw. 
n%hz>nmmmi-z>h<Dxm, a>o, RmzmmL^^xhti^mmm-i 

^/^y^fthyr^K, i, 3-v ? y^-/i^-2-^5:^/y> ? y^ > N-y^vwfnyR^j; 
5ftr^K^I«;M^>\ ^y^y, *yyy, *y^yy(D&t^mmk\^M 
WfeWk&^J^^-'rfrs vMy^ntVi^— 7VK "fVy^-Yxiyyy, PJr^y 
, yy-^y^y, i/^y-uyyV^—si-y'^/^—T/Wkote^—T/y^MM; 
yyy— A\ myy— n -/p/V-/K Wn/V^/K n-7^A-;K -YV^ 
yy— ;K t-zf?SsK ^JTWrjv^jv, P^uyVV^—7^, ; /W)y, 3r 
yyy— ^P^t/-^ v y^7Virpy/i^<Dj;5&77^=i— ^WM'M\T^h 

—HJ/K ^y^n^by/UtDi^^hy/^^j^y^-y^/^^K, 
»J;')/^M^i/Kl^I, M^/K gft&^/K ^tt^ntVK ^E&^/v 
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^^^^L^V ^(D-efentf#^^f±^V^\ Vfi-B(OH) -B(OR) 2 

3 

tf=P^ 2-{[4-(5, 3, 2-^W!)ty-2-^)^ 

^7^]^^}^ vV^^^tf btl, WlTliUl2-{ [4- (5, 

3,2- ^^-y-^y - 2 - -Y/i^) ^vv^] } t°y -^^-efeSo 

[0084] ^©f^t!(ll)M^(lO)^MLT, 0. 5^S^10^SfflV^r^5-c^^ 
[0085] gp*,, s*7i?$J» (0) iiul$tti&5&«/ ftiLTIi, i m<Dfc&®%& 

mm^y^v^, i, l'-t^c^^^^^^^^n^^ 

^nn/v^A x i/?uu\?x(hV-o-yV^X7jy)/^sVJ><, v^pptf^Oy 

^ftftjfaS, 2, 2' -fc^v^^/M^y^/) -1, 1' - t^7^/V(BINA 
PK 9, 9-^^-4, 5-K"^(^3i^/VsiW7^/)^>^^(Xantphos), h 
V-t-y^^^y^y, hV(4-^/uy^/u)^yy4y s h])-2-7V/vfc*7>( 
y s 2- &—X—rf 1 f'?Vfo???4/)\Z-7xJP.)\'^ 2- (^v^P^vVV/j^^-f/OtV 

^-/K by-^^a^^/v^^^^, 2-^y?u^z/;u^y,y4/2' - (N, n- 
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-2, i-y^v>)}f^{z/y^jvy^y^y),z/-i-y^f-;v^^^^yy 
yju^-utfu— k i, 3-^(2, 4, 7^-2-^yx 

[0086] ±fE/^y.A«(0)J±, ffc^j(lO) l^e/M^U 0. 01-5^/^1:/^ 
5ri^-e^ 0*L<fi, 0. 01 ~0. l^/v^ft-CfcSo 

H^y>A, yyUHtMJ^, ^if-t^A, ^gt^y^ ^st-w^ «/K 
yT>^(Dj;5^r/v*y#MIS^^^^^hy^^T5^©J;5^#W*ffi# 

[0087] [IfSlO] 

fcf, /JvKAT^R, vW/MvVAT^K, vW/UTirhr^K, ^iM^/l^S^y 

r^K, i, 3-^^-2-^^vyvV>\ N-^^/^nyK^w^^r^K^ 

n-y°u^;—;v, >fy/p^v-/K n-7^/~/K ^yy>/-/K t-y" 
yy— /K WW/^-zi', v^^-u^yyn— /i/, yy-tyy^ ;*y/yy— /k ^yy 
n^-^/— p<^n?Dy^(D«j;5^T/^— /k^^ig;r^h^hy/v. ^yy" 
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tfcHS^t- y^->^^fc/H=-efc5^^«, Synthesis, pp 
. 66-68, 1999ft£fcfB«£ft;/t#8c£\ feK^rW/^KTfeSiifW- 
ii.J. Org. Chem. , pp4593, 1978ft¥fcm&£tlttW;%H^XT$7M0M 

[0088] im-tmn. fxfc&im-f&ckfrx^um. mmzn^^K tctna, mm 
, mm^mm, m mm. hV7 ^mmm^mmm^^f^kt-x 

mmofrm^smmxhZo 

[0089] [Xgll] 

w&bzmmte-rzb <d xm N v wvhti mmm u a 

7^/— /K ^/—jv, n-^WV~/K 477°us<7—^, n-7*$/—jV s 477* 
77—^, t-7*?7—Jl^ 47T%)VTjV^—jV s ^cfvy^ijn-^, ^y-t?y> % y- 
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(DiSft^Jfc^F^i^ SSt^/K SSk^vK ^gfyntVK ^S^^ 

mm ft i oftmfrh48vmvh% 0 

[0090] [ft39] 




[009i] ±!B*3^-aiK r\ ^a, z&rarm, HfjtB^a^l^«^M*-rs 0 

f (17), fctf^ (18), itft® (19) fifclS^ (16) t^MlKDjj-m (Mx.ft, 
Tetrahedron Vol. 45, No. 7, 1859-1885^— v\ 1989. #) ^it1" 

[0092] [Xgl2] 

*xmii,«^M^Mb^(i6)t©SJS^J:^^i-5r^^Lfcft 
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«\ ^MPBfi&v^ ii(±\ -rhyfcKnyyV, 1, y^vv- 

mm, -<y^y, ^^y^oy^mm^mmmi ^y°?y, ^*w$<nmw3 

Rfcumz, ?v^~/mm<Dmma-±3o~i2o°c-t)\ y^r^m-8o~-5 

/^v-h^^M*-t5^\ fr*Ute, hy-fyy°nt c ^v-f-efc5o ±mmtn, 
Mx.«\ ±g{br>«7A7K», yy>y/^y^, p-h/v^xM^it 

ry^=.9^mm, mmx*ihz 0 

[0093] [Xgl3] 

^^y/vtcoM^#^^"#^M^^Ux., (16) (/xr^y(f)^Lf&tm 
m^mmt^^K Mx.fi, Thy^Wyy, l, 2-P^h^y^y, y^-ter 
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, ^>XX fv^^<D^«^ttlf^»J, -v7^ ^f->-tMgJTO^ 
77>^fe5o Xffi^ny^^^x Mx.fi, MM^vi^v— h hy^fyyW 

jgf^m, Mx«\ n>^- /H*yg, n-y^y^i^s-^MW^^ 

0OHS!-tt3O~12O c C^\ y^«!^{i-80~-50°C^\ #n^^x/Wti- 
«-80~30°C^\ ;jPzK^¥(-(i-20-30°C^^n&^LV\ XfBtfn^ 

ttT/istn, Mx.«\ hyyfv^v-h hy^yyw/^v-^£#^r 
&£Uf±, hy Yy-7°pt°/u^v-M:^o xteggm, Mx.«\ «r>^^7X 

[0094] [Xgl4] 

#xmtt, #«&Mf^Ht£-& ( 1 6) k<DRfcfc W $Lf&i-2>T~*>1 tLtd b 
WFW^^WK^diyv^ /^Ko^V^^yK^)iSJS^-^^^it-J: 

^f^fe(i9)^Mjt-T5xg-efe5 0 *SJ^iX r/^>^»7F^tt^f*» 

^f^E h'*/tfi#ffl^l h'T-fcfrd-^T^o *Jx^MV^f$£iJtLTfX HX€J)!C 
f*ftl^\ MM, -rh^tKn^^, 1, 2-vyi^voi^ ^^-tert-y^/U- 

o XfB^p^^x/W^, Mx.fi, byy^vi^v-h hy^yyatv^v-b# 
^E*ts/a 4?ix<fi, hy^yy , ntv^v-b-efe5 0 xfBffl^jgf^ii^x 
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~120°C#\ y W-ft(-{±-80~-50°C^\ ^P^^X7"/Ht(-{i-80-30 o C 
3\ JD7j<^i-f±-20~30 c C»tL- ; eW*LV\ TfE^n^^x^te, fl| 

[0095] EAT, T^P^^^SfeM^K^^Ji{*M^m^-r5^\ T^^m^b^JtMM 

[0096] [M3tMl]tert-y - ^ (3-TW/M^y vV-2—f;V) */WV-f©^ 
Mb40] 



^*»W^T, l-(2-T3:/t o y^-3— (/U)^/y(bOg, 368mmol) , V 
-tert-^/I^fc— #^Ml20g, 552mmol)ttert-^>/-/W200mL)(D 
^«90T;^3B^W+T/c c «J±TM£^iU ^la-^ 

'H-NMR Spectmm (CDCl ) 5 (ppm):1.54(9H,s), 2.64(3H,s), 7.03(lH,dd,J = 4.8,8 

3 

.0Hz), 8.l6(lH,dd,J=2.0,8.0Hz), 8.63(lH,dd,J=2.0,4.8Hz), l0.82(lH,brs). 

[0097] [«Mi]^^ 5-(2-T?/t o y> ? ^-3-^)-ry^f-y-7^-3-i7/v#^ 

[ft4l] 
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^*#IMT, tert-y^vV (3-7tfM'ij^-2-^/V)*;WV^K60 
Omg, 2. 29mmol), ->^ggv ? ^^V(669mg, 4. 58mmol) (7)h/^^(5. OmL 
^S"e*y^Atert-y>^K(514mg, 4. 58mmol)£#n*., 2^p^jf 

7mg, 2. 29mmol)»^, 2lM1f#Lfc 0 R^U^m^i&m^V^^T^ ( 
477mg, 6. 87mmol)i^7-/W(lOmL)^;jO^TlB#rH f 3WL/'d^, 7X(1. Om 

U&in*., ^SxM»L/c, 7K(30mD^o^, «^/^ettaiL/c n iff! 

«N, N-^f /^AnK (5mL) l^lf L, hy^f-/^T5:^(192mg)^Px. 
{ (443mg) £ H fe0 flc£LT#fc 0 

'H-NMR Spectrum (CDC1 ) 8 (ppm):1.45(3H,t,J = 7.2Hz), 4.49(2H,q,J = 7.2Hz), 
5.40(2H,brs), 6.79(lH,dd,J = 5.2,7.6Hz), 6.91(lH,s), 7.81(lH,dd,J = 2. 0,7.6Hz), 
8.21(lH,dd,J = 2.0,5.2Hz). 
[0098] mMmil5-(2-T^/¥Vz/y-3-4^)^y*^/-^-3-4^W/~^ 

[ft42] 




^*#ffl^T\ 5 (2-T5yt°y^-3--f/k)'fy :3 r-^/-^-3-i7 

/V^-^V— b(381mg, 1. 63mmol)©7 1 f7tKn77> / (3. 8mL)to?/— /W3 
. 8mL)<Di«i^, 0°Ce7K*ft* r >*^hy^A(201mg, 4. 89mmol) 

o°c-eiR#p B i, 20 o cT2iH#p F n»L7t o 7k7K»aT, m&m>&WL^2Nmm(2. 

46mL, 4. 89mmol)MTU OTreiO^, ^fflT*30#Rg}f #Lfc 0 /K/K^ 
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^Vv^nyy^d. 4mL)[zm&UOX;^7kmikftV01-hVVM67mg, 1. 63 
mmoDSrJDx., ^7-/^(1. 4mL)T15fcl\iA/Wc 0 ^MT'lBf ISIJt^Lfc^ 60°C 
T*5K£|fajf#U5: 0 tK^KSW^P r\ KiS^^l Ni£Ft(1 . 63mL, 1. 63mmol) 

MTU o c C-cio#Pb1 iM"C30#RgJt#Ut, *»7££PT, lN/kStft-W 

^^^i,-eWLrdt, MJ±T7«£^*U l|£fS{^#)(258mg)»||fe 

'H-NMR Spectrum (DMSO-d) 5 (ppm):4.56(2H,d,J = 5.6Hz), 5.54(lH,t,J=5.6H 
z), 6.27(2H,brs), 6.72(lH,dd,J = 4.8, 7.6Hz), 6.90(lH,s), 7.90(lH,dd,J = 2.0,7.6H 
z), 8.10(lH,dd,J = 2.0,4.8Hz). 
[0099] $Hi£0||2~4, ^jjfeM3~5fi, ^JfeMl*5«fOt2^SlJ^^t?fcS 0 
[0100] N- (3-71^/^^-2-^) - 2, 2-^ Wn/^-;K© 

[fb43] 




l-(2-T5;/t = yv ; ^-3--</W^^y^(272mg, 2mmol) , 4-iP/^/UT%/ 
t°Uv ; ^(24mg, 0. 2mmol), hy^/L'T^CO. 64mL, 4. 6mmol) „ & 
xy(2mL)(D^^ ^S'CMt^n-fMO. 52mL, 4. 2mmol)^lTU ^ 
MX 1 B#Pb1 > 60°CXmmW:WUt c 2 - tert - ^fv^-4 - - 4H - t°y K [2 

, 3-d] [i, 3]^f-> ? ^-4-^ \?s*u~h*<D'ALf&%m&&, m&m&mz. 

zK(2mL)*5j;05NJ^(t(O. 8mL)^Px., ^&^305>P^«L/c: o 

'H-NMR Spectrum (CDCO 8 (ppm):1.33(9H,s), 2.64(3H,s), 7.10(lH,dd,J=4.8,8 
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.0Hz), 8.17(lH,dd,J=2.0,7.6Hz), 8.64(lH,dd,J=2.0,4.8Hz). 

*2-tert-y^-4-^/^-4H-t o yF[2, 3-d] [1, 3]^f-^-4 — f 
'H-NMR Spectrum (CDC1 ) 5 (ppm):l .09(9H,s), 1.32(9H,s), 2.05(3H,s), 7.14(1H 

3 

,dd,J = 4.8,7.6Hz) > 7.7l(lH,ddJ = 2.0,7.6Hz), 8. 51(lH,ddJ = 2. 0,4.8Hz). 
[0101] SJi£M3~4tt, ^i£0!l2(Z)BiJ^^^T&So 

[0102] [®3tM3]2-tert-^^-4H-t°yF[2, 3-d] [1, 3] -^(D 




2-r?y--^^>^(13. 8g, lOOmmol), 4-v ? ^^T^/t°y> ? ^(l. 2g, 10 
mmolK h ] J^^TV^(55. 8mL, 400mmol) % joJ:0N-^/m°n]JHV(14O 
mL, 42mmol)^^^^M0°C-e±gjbt:V ; ;n^(24. lg, 200mmol) £MTL J'g 

£•#5(16. 6s)&fflt 0 

'H-NMR Spectrum (CDC1 ) 8 (ppm):1.45(9H,s), 7.48(lH,dd,J = 4.8,8.0Hz), 8.52( 
IT I,dd,J=2.0,7.6I Tz), 8.97(11 T,ddJ= 2.0,4.81 Tz). 
[0103] m&MN- (3-r±^^\fV^y-2-4/^) -2, 2-v ? ^/U-y°n/^^K(7^ 

fife 

[ft45] 

2-tert-y^/V-4H-t°yK[2, 3-d] [1, 3]^W^-4-^(10. 2g, 5 
Ommol) ^XUThy^Wyy (50mL) (DU^Iz.- 78°C'C^^7W^^r> a 
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^n^K(o. 97M "rhy^nyy^mm, 100mL, 97mmol)^r^TL-, MTUT 
'H-NMR Spectrum (CDC1 ) 8 (ppm):1 .33(9H,s), 2.64(3H,s), 7.10(lH,dd,J = 4.8,8 

3 

.OHz), 8.17(lH,dd,J = 2.0,7.6Hz), 8.64(lH,ddJ = 2.0,4.8Hz). 

[0104] [MMmi^^ 5-{2-[(2, 2-^^;^U7<M/u)T^/l^VPy-3-4 

N-(3-rirf-/Ut 0 !Jv?>-2--f^)-2, 2--y^;vy°xir<-rxY{S. 08g, 36 
. ymmolK iy^yM^^^dO. OmL, 73. 4mmol) , H^XJ^/— 7^(36mL) 
<DU&mZ--25°CT*%V r >Meri-7*h^y]*(8. 23g, 73. 4mmol)^i, -25 

6mL)SrJDx.T^L, #b^L7c*JB^b^W^^(36mL)-e»L7c c 5N» 
(14mT.)#Jj;OTfttKa^/UT^(5. 10g, 73. 4mmol)^D^, Sift"T?30# 

'H-NMR Spectmm (DMSO-d6) 8 (ppm):1.19(9H,s), 1.32(3H,t), 4.37(4H,q), 7. 
12(lH,s), 7.46(lH,dd,J=4.8,8.0Hz), 8.25(lH,dd,J = 2.0,8.0Hz), 8.58(lH,dd,J = 2 
.0,4.8Hz), 10.03(lH,s). 

[0105] KIM4]N-{3-[3-(tKP^f^)^W^-5-^]t c !J^-2 
-4M-2, 2l>?tyr/Uy c V7<1-XF<D&$ l 
Mt47] 
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cc 




5-{2-[(2, 2-v 5 .^/^°n/\7^)r^,/]t°]J^-3 — fM4V^ 
^/—/V-Z-tUVTfA'^V-Yilllg, 350mmolK /WllOmLh 
^f7tKn77^(350mL)(D^^^^MT^«^*-7-fy^^(13. 2g, 350 
mmoDBDi, ^M"C6I^^^U^ 0 SJ^^t)i-7X (350mL) JoJ:05NM( 
90mL)»^, £irC30#Rg&#^ 5N7R^-7-MJ^A7j<M(110mL)^U 

&Lfz 0 WMffir^iL, [5-(2-r^yt°y^-3-^) Yy^/-/^- 

3-^]^/-/v^-^^AL/clitBjb^#J(83. 8 g )^Hfe@f*^LT#/c 0 
'H-NMR Spectrum (DMSO-d g ) 5 (ppm):1.20(9H,s), 4.52(2H,d,J = 6.0Hz), 5.53( 
lH,t,J = 6.0Hz), 6.70(lH,s), 7.44(lH,dd,J = 4.8,8.0Hz), 8.19(lH,dd,J = 5.6,7.6Hz 
), 8.53(lH,dd,J = 2.0,4.8Hz), 9.89(lH,brs). 
[0106] [»M5][5- (2-TK/t°VZ?>-3— (/U)^y^/-/\y-3 — (jVWy-jV 



vV-2 — f/W-2, 2^5v>:/p/-^K(82. 8g) 33.fctWA- 7k(350mL) (D 
^^(-^ST5N7j<ftft^hy^i,7KIM(350mTO SrJnx., 57~60 < tTei 4H£|fg 

M42. 2g)%m&&mfttLxmc 0 

'H-NMR Spectmm (DMSO-d) 5 (ppm):4.54(2H,s), 5.57(lH,brs), 6.25(2H,brs), 
6.71(lH,dd,J=4.8,8.0Hz), 6.90(lH,s), 7.90(lH,dd,J= 1.6,7.6Hz), 8.09(iH,dd,J 
= 1.6,4.8Hz). 

[0107] mmim, nmmQ&^mu, m&\2^ mMm-5<D%m^mvh% a 



[ft48] 
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[0108] [$i5£M5] N-(3-T±-?-^V^-2-4^)-2, 2-z/^/V7°u^-r^<D 



Mt49] 




1500LS^t-l-(2-T^yt°y^-3 — f/^)^/^(40. Okg, 294mol)^ 

5^W^^^P^7b^,lS^tV^n^(53. 1kg, 1. 5M/M)^Px.fc 0 
/VT^(23. 8kg, 0. 8M/M)^rtS30°C«TT7iTL, l*]S20~30 c C-eiB^ 

p^±WLfc 0 n-m^^r^y (23. 8k g , o. 8M/M)£F*oS3o 0 cKT~e 

^MT, 7K(100L)^rrtifi30 o C^T"r^iTt, J^T* 35%OT?(49. 0 
kg, 1. 6M/M)^rt£30 o C^T^iTL/-c o EJ&i§?K&5#raiitt&, 

(a)^J:t/TJg(c)^1500LS)Sm^Mt7c 0 ^>ft*PT, @^^^(289kg 
)£Anx.,^T48. 7%7K^-7-MJ^A7RW(43. 4kg, 1. 8M/M)^^S30 

500LSJSffi^KL7c o M^vKl44kg)^n^ 5^fJMm 15#TO±# 
ttU TJS(g). J:Ji(h)^tLm^«9^^7C 0 T»(g)£l500LR^m-RLT 
^(t^;Kl44kg)»^, 5^>P H W#m, 15^m_k#gL7c 0 TJB (Ofc^ftL 
fdt, kjg(f)£ hS(h)£l500LJxJ£f&^MU «^/K^15kg)-e^V^AA, 

7kg)-e^V^L7t n I&^djL«lii«(75^ 1 f l:^300L^m'-A^, h/^^(9k 
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tc 0 «j±?i«siiL7c(s*5o o c~7o o c) 3 ^m^^m<^tcm^\ ym 
M&ffltbu rta5o o c^T-ch/^>(52k g ) &Mxjt 0 m±mm^mhtc gu/k 

50~80°C) o ^S80°C, 090MPa^±T-gtH^|gfe^<^o/t^^-e 

?lffi»TU rt?H.20-30 o c-e^y-/K6ikg)^p^ c 
^*#w^vT, ffirt w^y-/^»sus^:-ix^mL, ^/-/Ki3k g ) 
-e?5fcv^L7t 0 WHHLfd«£i500U3^fc^u//'dlL ^/-Mi3kg)-c$fc 

V^iA^,iSf5ft^#)(Dm^y-/H«(g^^69. 4kg^, W:107. 3%)£ 

HPLC^fr 777A:YMOPack Pro C18 (5/jm, 150x4. 6mmI.D., YMC), #f)j 
tg:Tirb^h'J/L-/7K/ftKT>«'>A=300/700/ 1-900/1 00/1 (v/v 
/w) 0 

[0109] [^jiM6]ni^ 5 _{2-[(2, 2-v>^^/nyV-f^)T?y]t°y-/^-3-^ 

/v}^y^f-y-/v-3-^7/^^i/— 

[fb50] 




'MMUlTTiT, 1500LM^fe^(7)N-(3-r-t^t o yv ; ^-2—f^)-2, 2- 
^^^ny^^KW^/-/^MXtffXgWlR^^100%^fM/E\ 294mol) \Z. 
i/a#m?^/l'(64. 4kg, 1. 5M/M)^N/fc 0 7 '^VMIrP^U 
icPLT*3V^c22%tert-7 , >^*y^A^/— /^§^(212. 5kg, 1. 45M/M) 
^^jSlO°C^T'CliTL/c: n ^l£-5~10 o Ce30^±*M, SOSWTLT 
l^££HPLClllTflfegBUfc 0 

tfcl^ tKn^>/^T5;^JS^S(40. 8kg, 2. 0M/M)^rt©10°C^T"C^P/ 

7^(^7^(15. 3kg)/* (5. 2kg))^^^IcU£^^S20TOT 
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fi20~30 3 C-C^^ 4-{2-[(2, 2-S^/K7°n/V-f/^m/]^yvV-3 

-^}-2-(tFndrv-^y)-4-^y^/^h(^i0g)^n^/i o Rffi^r 

grHPT.C^TH1gLfc^,MC0pH^6. 50~7. 00^5JTC48. 7%7kPtft^b 
y ^tRM£ m 1 0 ~ 25°CT"$S TLTt ( 1 8 . 1 kgf£ffi ) 0 ft ?1 1 0 ~ 20°C T*3 R^K 

L^*^/-/K^/-/K2. 4kg)/7jk(l2kg))'e^-= 3 r^»L/-d^, M 
«fe^te^Fi^(^5^T:vX(^200L)T1»L/t o ^b^30^«±ia^ v »fT 

wct@f^#y^^©^t±iL/i 0 r^v-c\ m^mmi-t, 45~5o°C(ds 

Mffi^jftU @ft(71. 52kg) ^./Co 
tfcfc, 1500LKJftftfc±fBT#k;ftfc@ft(71. 45kg) /V Oft 7k 

g)t?!5fcv^^ a s^T, ^/^ / v^ff-226kg^^SJ;5^*Px. > hy-c^r^ 

^(21. 6kg, lM/Ml^^ft, ®/K(75°C)fi#£TOU rtfi70~75°C-ei4 
^V(488. 7kg)£ftM55~75°C-CMTL7c 0 f*]^50~53 0 ClWv^ 5 

-{2- [(2, 2-v : ^7^ o p/v-f^)T5y]t c yv : y-3--f/^}/fy^y-7^-3 

-#/>tfMf ^V-h (^)5g) ^rJPx., rtffl45~50 c C-e@^tf OJtTV g |fi 

T^Mft^ilU n-^y°y^/^yy-/WH^m(n-^ 0 y^(7()kg) 
/-/Kl0kg)h ^^Tn-^y c y^(80kg)-C»L^ o M^T155m±«^ 
fTofefl, wetgftfcSUS^MfclBWttJUt, wet @ t-~C, 45-50 

°CWfi7jcH^T> IffiffiL, l|SfEft^#)(54. 55kg, »:58. 6%)&#fc„ 
'H-NMR Spcctmm (DMSO-d6) 8 (ppm):1.19(9H,s), 1.32(3H,t), 4.37(4H,q), 7. 
12(lH,s), 7.46(lH,dd,J=4.8,8.0Hz), 8.25(lH,dd,J = 2.0,8.0Hz), 8.58(lH,dd,J = 2 
.0,4.8Hz), 10.03(lH,s). 

HPLC&# ^77A:YMC-Pack Pro C18 (5/zm, 150x4.6mmI.D., YMC), #fJj 
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ffi:Ti?]^y^/7K/^r>'^r>A = 300/700/ / l~900/ / 100/l(v/v 

/w) 0 

[ono] [iiM7][5- (2-T^t°y^-3-4^)4y*-y-y-^-3-4^w/-^ 



■M^UlMT, 15()()L^jSfei^^ 5-{2-[(2, 2-^f/vyn/W)r 
$y]t o yv ? ^-3—Y;U}'fyWy°-/U-3-^/^^^-f(54. 5kg, 172mol) 
SrJUx., 7^/— M4. 9kg)T!5fcV^^c 0 icl^C /^^tH08kglc^5 

«j:5i^^/-/^jjbx., hy^^r^cs. 7k g , o. 5m/m)m^l-c;jpx.7^ 0 m 

#cl^ *M£ii£6U rt£30°C^TWbytKn7y^(i21kg)^Px.^ c ^ 
y^M^^#^,^*^T>7K*fM^*-7-by^A(7. 15kg, 1. 1M/M) 

^^^^(4. o o ommmm^ ftfio~io°cT«ii#L/c 0 s 

B,*llffbtf#^WA(l. 30kg, 0. 2M/M)£rtS0-10°C^lB$P^±^ 
itT^ v fiJ»L7c 0 ^^/h»*^^#X., 30#^^±^^tTrtS^2O~3O y C 
\mUU Sbfc, ^W^rtS20~30°C-C«W^To/c 0 , ^J^itfi 1 

, 7K*fb^>li^W.Ml. 30kg, 0. 2M/M)^rt&0~10°C-e^>»^DL7c o 

rtfi0~10 o CTlH^PHm k»L/r^ ^^f^/Mi^i^J^m, 2^p H m 
±^^tT^lSl5~25 0 C{c||-MLfc 0 lH^m ±MW\JZ&. RJt^TLXi^ 

110,48. 7%zK^fk^hy r 7^«K(71kg, 5M/M)&rtM50'C£*TT?ST 
vCfc (133L) £Mfi50TOT~eMTUc: c (50~80°C) M^ML 



[ft51] 
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2) KxmMLtc 0 

&wr\ MIT, 7k.(73L)£?iTL/c 0 ^7K(15 c C)7^P(^D#x, rtS15~ 

3o°c-e[5-(2-r5yt°y^>'-3--r/v)^y^^/-7v-3 — f/v]^/-/^n 

// mW<DVrtti&$m&, 7j<(218L)«TL, $c^T/t/VMT\ 35%*&t( 
1 1 5kg)Srrtmi 5~30 o C"C?$ Kb, * (3L) "CgfcV ^^ff 0 rtSJ 5-30°CX5ft 
M±mWLTc&,pH*-?-lZ.TRJ&%m<DpHtiH. 00-5. 00T'&5^£#Jg 
U rtai5~30 c C-eiH#FfHJ^±*#L^ o ii)C^T\M©pH^7. 00~8. OOftlft 
S*T48. zro^tftth^A^MTKl?. 1 kgfiffl),«#gb/c: 0 lg 

&mt£Lfc n M(35~45°Ch ^J£S68cmHg^_L, MU30°C^±<7^fFT, 1 

zm^Ayfc ftni5~3o n cx3mmy<±Mwum$iffinLfc 0 ih x i*tmi5 

BtL^c /K(^]200L)-C»L, M^lB#^^>^»ffo^, 

wet0{^*°y|^r^tfjL/c o &V^\ «^«i-T, 45-50 0 C^fi/J<li^T 
,«j±«L,^fEfb^tl(26. 57kg, W:80. 9%)£#fc„ 
'H-NMR Spectrum (DMSO-d g ) 6 (ppm):4.54(2H,s), 5.57(lH,brs), 6.25(2H,brs) 
, 6.71(lH,dd,J=4.8,8.0Hz), 6.90(lH,s), 7.90(lH,dd,J=1.6,7.6Hz), 8.09(lH,dd, 
J = 1.6,4.8Hz). 

TTPLC3M*M 3&7A:YMC-Pack Pro C18 (5/zm, 1 50x4.6mmT.D., YMC), #fij 
t@ :ri?^y/P/7]</S^r>^-^A=300/7()()/l~900/lOO/ / l (v/v 
/w)« 

HPLC^fF2 ^77^:YMC-Pack ODS-AQ (5 Jim, 150x4.6mmI.D., YMC), 
ffi:rir^y/V/7K/ / 85%y^/l-^^^/^^-7-byr>A=161. 3/83 
8. 7/1/1. 1-900/100/1/1. l(v/v/v/w) 0 
[0111] ^JfeM8~9«, ^M5(DSiJ^^jc&^5 0 

[0112] [^MM8][5- (2-r5;/t o y^-3-^)^y^f-/-/v-3-^//^/-/^ 
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[ft52] 




3-<f-)\> 5-{2-[(2, 2-v ? ^/K7°P/V^)r?/]t"!Jv ? ^-3-^}^y^r 
f-yV- /^-3-^y^^V-h(3. 17g, lOmmolh ^/^(3mL), 3o£t>X 
bytKn^y>(10mL)^^#){^S^vK«fb^r>»-j-hyr>A(0. 38g, lOmmo 

Ji^x^^(o. i8 g) 2mmoi)^px.fc 0 wajL^@^i®L,fitafb^t)(o. 

39g)^e^@^LT#7l 0 

'H-NMR Spectrum (DMSO-d g ) 5 (ppm):4.54(2H,s), 6.31(2H,brs), 6.72(lH,dd,J 
= 4.8,8.01 Iz), 6.89(1 IT.s), 7.90(1 n,dd,J = 2.0,8.01Iz), 8.09(1 H,ddJ = 2.0,4.ST Tz). 
[0 1 1 3] [»M9] [5 - (2 - T^SVWy - 3 - -f/V) 4 V^V'-iV - 3 - -f7H^/-/V 



[5- (2-T?/lfy^-3-^My^fV-/k-3-^W/-/^ v^yst 
^(0. 39g)^OT7R(2mL)(D^^(C^S'e5N7XM^hy7^7XM(0. 5m 
U&^Px, ^fttib/cS^iiiL, JftEfr^tKO. 18g)£Sfe@i^LT^-/c 0 
'H-NMR Spectrum (DMSO-d ) 5 (ppm) : 4.54(2H,s), 5.57(lH,brs), 6.25(2H,brs 

6 

), 6.7l(lH,dd,J=4.8,8.0Hz), 6.90(lH,s), 7.90(lH,dd,J = 1.6,7.6Hz), 8.09(lH,dd, 
J = 1.6,4.8Hz). 

[0114] [^MMlO]3-[3- (^nn^f/l/)^y^t)/- }V\\£^y-2-TVy<D 



[ft53] 




WH54] 
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r 




[5- (2-T57t c y^-3— (;^)4y^^/—^-3-^/^^/—/u(0. 19g, 
ImmoD.N, N-V^JVy±\*y*}?(lmL)(DU&m^&ik?-$-^MO. 15m 
L, 2mmol), ^>y>yry'-/V(0. 26g, 2. 2mmol)fcJ;t>^h7tKn77^(lm 

5N7kmik^hvv^7mimm±y^vi±tLtcfe s mm^M^x^mu #m 

X H-NMR Spectrum (DMSO-d ) 5 (ppm):4.84(2H,s), 6.31(2H,brs), 6.72(lH,dd,J 
= 4.8,8.0Hz), 7.04(lH,s), 7.91(lH,dd,J = 1.6,7.6Hz), 8.11(lH,dd,J = 1.2,4.8Hz). 
[0115] [mMMllW-tert-y^/U {3-[3-(^PP^^/V)^y^f-y-/V-5-^/^] 
t°y i/> - 2 - } ^ Y'yts -^*-h(D&)& 



3 - [3 - (^oo^f/U) >fy3f 5 — f/>] t 3 y 2 - r^>- (420mg, 2 

. Olmmol), 4-^f-/UT?yt°yv ; y(26. 8mg, 0. 220mmol) , "rh7t}*n7y 
y(2. lmL)(D?I^^ > SfiT\^-tert-y^v ; ^-«-fh(924rrig, 4. 2 
4mmol)^Px.}l#L7c 0 25«^ S^ift^^D^f/^yCttHBLfd^ 
«^5%«7K-e»L, i)±T^l^^ J iL> i§frM^t)(880rng)«|tfe 

'H-NMR Spectrum (CDC1 ) 8 (ppm):1.33(18H,s), 4.63(2H,s), 6.66(lH,s), 7.45( 

3 

lH,dd,J = 4.8,8.0Hz), 8.30(lH,dd,J = 2.0,8.0Hz), 8.62(lH,dd,J = 2.0,4.8Hz). 

[0116] mmmi2-im, mmm~5&£mo~iimm&&mxh% c 

[oii7] mmn 1 2] ten - ^ { 3 - [3 - (t Kn^y fvi-) ^y^^y-/^ - 5 — tvn 

t°y - 2 - -fA- } %jw<Mh<D-fr]& 



[ft55] 
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mm 




5-{2-[(2, 2-P^7\y-ru7<y4/^)r^/l^V^y-3-4M4y^ 
f-y— ^-3-^^^— Ml. 59g, 5mmol), -^-tert-^f-/^^— ^ 
-fMl. 31g, 6mmolK fcJ;0Jxh7tKn77^(5mL) cD^t)^ST4- 
/VT^/^y^Ceimg, O. 5mmol)£Jn*., ^fi-eiR#M#^ 60 o C'C6B#rB^f 
ff-L/i 0 ®S^#J!-^/~/H2. 5mL)fcJ;07XSft^*^fy^A(O. 57g, 
15mmol)»X., 0°C-C30^r B W#^> ^filt«#Lfc 0 SJS^#)^*^P 

'H-NMR Spectrum (CDC13) 5 (ppm):1.47(9H,s), 4.83(2H,s), 6.63(lH,s), 7.17(1 
H,dd,J = 4.8, 8.0Hz), 7.58(lH,s), 7.97(lH,dd,J = 2.0,8.0Hz), 8.51(lH,ddJ=2.0,4. 
8Hz). 

[0118] [Hjj£^13]tert-^^ {3-[3- (^np^/^)^y^*y-/U- 5— f/U]t°U 

i/>-2 — fMij/w^— h<D&& 



[ft57] 




^^#ffl^T^>~/HJT;A-/W3. 55g, 29. 5mmol)£rN, N-v^/^Ti? 
fT^K(10mL)l^fl¥U TfC*^ h\^ft^—^(2. OfimL, 26. HmmoDSrift" 

Tb N a^^-^y>yry-/Ki:i. d©n, N-vW^r^r-r^K^ 

3*#ffl^T\ tert-y'^ {3- [3- (tKn^^^Hy^y-^- 5- 
^]t°Uv ; V-2-^}^7/W^^— h(781mg, 2. 68mmol)^N, N-vV5VK7* 
i?hr^K(2. 7mL) |:f|L, tK^T, ±&Ltd&{k'?-*~fr-'<^SV})T*S~ 
Ml:l. 1)<DN, N-p?f-/umhT^WWi(GmL, 14. 4mmol) Rlffi. 
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^<yy*bVTy'—Jl<<(l:l. DON, N-i/^/UT^hT^FMWi(2. 2mL, 5. 12m 

moi)«Tu mu^mmmwLfc 0 **^t, R^m-i^m^-rvvv^A 
5Nfrm£i-hvvj»frmm. 5%&£*tj«»u MAmm^^yy^x^ 

'H-NMR Spectrum (CDCl ) 8 (ppm):l.47(9H,s), 4.65(2H,s), 6.67(lH,s), 7.20(1 
H,ddJ = 4.8,8.0Hz), 7.44(lH,brs), 8.01(lH,dd ( J = 2.0,8.0Hz), 8.52(lH,dd,J = 2.0, 
4.8Hz). 

[0119] [MMM 1 4] - ten - y^JV { 3 - [3 - {? p n^;v) Jy^/-;V- 5 - 4)V\ 
Wb58] 



tert-^A* {3-[3-(^nn^v)-Yydri7-y-^-5--r^]t°yv ? ^-2--r 
/W#/WV-h<Dfi{$(l. 13g, 3. 17mmol)^xb7tKn77^(7. OmL) 
U 7kA7$T, v ? -tcrt-y"^v ; *-^4'b(761mg, 3. 49mmol) &M?LTHF 
(3. OmDT^V^iAAy/c; JfclvC, 4-i?^/UT^/t°Vi?> (39. lmg, 0. 317m 

1 H — NMR Spectrum (CDCl ) 5 (ppm): 1.33(18H,s), 4.63(2H,s), 6.66(lH,s), 7.45( 
lH,dd,J = 4.8,8.0Hz), 8.30(lH,dd,J = 2.0,8.0Hz), 8.62(lH,dd,J = 2.0,4.8Hz). 
[0120] [MMn 1 5] V s - tert - { 3 - [3 - {t?uu*<?-jV) Jy^f-y'—jV ~ 5 
h°yv ? ^-2—ryH^Kv ? ^-«-b(D^ 
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[ft59] 

-A 

MmmMT, 500LRl^;!fTl^[5-(2-T?/t o y^-3-^^)^y^^y , -7^ 
-3-4/^W/-/^(2Q. 00kg, 136. OmoDtl, 3-iWv^-2-^Vy>V 
^(143kg, 5. 5w/w, ^V^^il^-«5>{t)^P^, ff»P«L/c 0 f*tfM3 
5~45°C-?lB#Pfm^i:ff #U [5- (2-7-yt°!J^-3-f/l/)^ty'-/l/- 

3-#]^;"/wWt^3Lfc. ftS5~25 0 c-e^^^Mi9. 40k g 

, 163. lmol, 1. 2M / /M)£$fSTLfc 0 fftTfeT^Mfttftd, 3-iWv>-2 
- "yjy^mt^ir^v^m , ft fi5~25°C-C 1 203W ±»L 
7c 0 HPLC^tf^SJS^7WE<bfcm> ^S0-25°C-e^36%7k^fb-7-hy^A 
*M(48%*ftft-7-by^A»^(15. 9kg, 7Kft^-7-fy^AtLT190. 8 mo 
1, 1. 4M/ / M)<b7K(5. 3kg, 0. 2w/w) h"U ^V^ftfil5~35°C 

-CFM^^7Wl64kg, 6. 31w/w)jo=fctM(74. 2kg, 2. 85w/w)«TLfc 

c rtao~25 c cT^8%7K^-7-hy f >A7k« (48%7X»-7-fy ^« 

(13. 6kg, Zk^ft^hy^-^^LT163. 2mol, 1. 20M/M) t/X (68. 0kg, 2. 6w 
/w)©WaTL, rt)£^15~30 c C(c^gL/5:m, l^i&Jg$Sffl-C30#JS*±SI 

00LS^^l&CJ<500LSJSfe2(^Px./c o 
500L^jSflTl(7)^M(±^TC9^!-«L/-C o Ji#£TOLT*(52kg, 2w/ 

AMKll. 3kg, A<miti'hV r >^tLX135. 6mol, 1. 0M/M) i/K (56. 5kg 
, 2. 17w/w)^«)^>tTo?iTL, TS^pH^7. 00-8. 50(»J1ii:pH 

7. 84)^nffiLyt 0 -(Dm, myo&miki-hvv^mwms. 55k g ^uc 0 m 

V^T, ^S^15~30°C^PMU 30^±«ih MfILt c 10, pHtfSp 
H7. 59T*fc5^£ff^gigLfc&, JJg£TJg£**im#BtU 
0LSJSfcU-j»LfciLl^^M82kg, 3. 15w/w) &Mx.fc 0 ftS15~30 
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°Ct'5«||, 30%SXAi3WU TS(pH7. 55)£BfcfeLfc 0 f^at/cUl^ 
5>^LT*3V^cJiJg^J:0'5%«7R(«(3. 3kg, 0. 13w/w)t* (618kg, 2 
. 38w/w)(D^)^nx, rtS15~30°C-C55>WII, 30^±#gLTTJi 
(pII8. 23)«*L7c 0 (65kg, 2. 5w/w)»^T, rtfil5~30°C-C 

55>ff#m, «f$gLT K)S(pH7. 04)»£-L7c o 
500L£?jSf&2(DMffif^ 500L£ifcm(Dmfrkm7LXmU^m&'MMLfc o 
500LKJSft2«±^&500LSJ&Mfc#i£U S7K45~55°C, $(JEE,g- 

o. 070—0. 085MPav^mm^200Lt^6^mj±mmLfc o ^amm^- 

^/Kl41kg, 5. 42w/w)^;jP^.T,ff0«l^^t--CM£E^L7t o rwUfR^b 
^2|nI^agLfc^,4gg(Dg^^^(141kg > 5. 42w/w) ^»^5M^'e 

^HPLC^^J:^rt^»3-[3-(^pp^/W^y^^y-/u-5-^/Ht o y 

^-2-r^fr*Hfef8U F*3l§?Rtfi03-[3- (^nn^/l/)/fyW-/>- 
5-^/U]t°y^V-2-T?>-a^"S(23. 35kg, 111. 4mol) ^©W(81. 9%) 
&£tfJLfco ^5-^^i:^-C3-[3-(ynny^)^y^f-y-^-5 
-^]t c yv?y-2-T5y^S^10. 0-13. o%i^s*"t?^JEEaiife^Tv\ 3- 
[3 - (y a ny fvu) y^-f>y -/u- 5 — f /u] t°y i/is-2- T^y<D%m^vvWfc 

MmmMT, 50olsjS^i^©3-[3- (yony^)-fy^f-y-^-5-^] 
t°y^y-2-T5y(Dft^^/^^(gjxg-ci#/c^:S, 23. 35k g (m. 4 mo i 

)£ra^)£r!t#U ftMl 5~25 c CT*v ? -tert-^/^*— xJ?^fb(53. 47kg, 
245. Omol, 2. 2M/M)ePi, ^^/H2kg) T^iA^ D fobfrZ 

^®JLfc4-^^/uy^/i^yvVwM^ 

0. 409kg, 3. 35mol, 0. 03M/M) t@^t^M8kg) CQjl?g) &M?L, S^gt^ 
^VV (1kg) "Cf5tV WvTcm s M 1 0~30^T22H# TO±!S #L7t 0 HPLC##f 
^J:DKJS«T«§SLfciL 1, 3-^^-2- (50kg, 2. 12 
w/w)^P^/i 0 45~55°C(Dffi7MfStT, MJ±Jf-0. 092MPaJ^±^o«ffi 

rt©3o c c^T*-eML, m#el/^ 0 SB, iiiias^yyy-^ (ii ik g 
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, 4. 74w/w)£;to£Tio#EA±aN$U @f*«IHLTV^4n^^«!im,|§ 
5. 65kg)£lIPLC#WL;fcJI&£, NW^-tert-^/V {3- [3- (^nn# 

/v) y^f-y— 7> - 5 t°vz?> -2-4M ^^K^-*^-^ift 19.3 

7%, ^mTV^-tert-y^ {3- [3- (^nn^/U)^y^^/— /U-b 
-4/^¥VPy-2-4M4^Vi/$-y£^—hMmli43. 71kg(106. 6mol, W 
:95. 7%)l?foofc 0 

7K(35kg, 1. 5w/w)£305m-bWT}iTU ^ia35~40 < Ct?^-tcrt-y^- 
{ 3 - [3 - (y p p^;u) ^y^f-f-y — - 5 - -f )V\ \£V-J> K>># 
-sJM^MO. 010kg)^Px_/c o rtS35~40°C^30^±ff#^ > @ft<£>#ftij 

«i&u £hi~mnmm^iwmsi±.W;WLfc 0 m^x s rtfi35~45 o c-c7j<(3 

5kg£30, #1. 5w/w)^iv^ti30^±-MtXmTLtzm, 3\%m&±-frft 

-c^S5~i5°c*-eML, i^mfif£fflTi2R#ra&±*#Lfc c iS>^^-lf#-e2 
m^tf-tia^Biu ^7K^yy-^(yyy-^(i0{-o#7k gj o. 3w/ w )^7j< 

(ltll^o§27kg, 1. l4w/w)<DUm)^ftLt£ o m&1&T&,30ft&.±M>b 
5>Bf^TV\fIEft^t)»weL@|$(25. 80kg)Sr#fc o r©wet@f*^g^K 

mtmmi^AL, ^u45-55°cx2mm^±M^mu mmit^m. 0 

9kg) «Hfe@f*tLT» 0 
5()0L£jSflS2fc:o^T, K3B^fLT|5]C»^fTV\II#Bfb^t)(21. 22kg 

£X±.m,nm^m(42. 31kg, HX*:92. 7%)&#fc c 
'H-NMR Spectrum (CDC1 ) 5 (ppm): 1.33(l8H,s), 4.63(2H,s), 6.66(lH,s), 7.45( 
lH,dd,J=4.8,8.0Hz), 8.30(lH,dd,J = 2.0,8.0Hz), 8.62(lH,dd,J = 2.0,4.8Hz). 
HPLC^# ^yA:YMC-Pack Pro C18 (5/im, 150x4.6mmI.D., YMC), #g)j 
t@:rir^y/V/7K/^T^^yi-N=300/700/l~900/100/l(v/v 
/w) Q 
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GC§iW i77-^:DB-624 (30m, 0.53mmI.D., Film 3 fi m, Agilent) 0 
[0121] M6]xf^ 5 _{2-[(2, 2-^f;^njK^;^U)r^]H , y^ 
- 3 - -f/k } -TV df- f-y*~/> - 3 - %;V$**/]/ - h 

[fteo] 

-C'^L^4-^U^-2-^y-4H-t°yK[2, 3-d] [1, 3]^^y-i 
-^7^>K^r^y^y Ty^K tert-^/V m*xM2. 71g, 10. 37mmolK 
:xfvVT5>(4. 2mL, 3Ommol),^J:0xfytKnyyy(3OmL)©^t)^O o C 
T?rc^v> 2-ynn-2-(tKn^rW5/)T-tTT-f(4. 5g, 30mmol) tr2B$ffl^ 

UiU #«Jf£7k£fiS^£&*^fcftL*: 0 «^y^yi^>i£;!®U 51f, ^ 

»Ufff£^tKl. 56g)£#fc 0 

*1 I — NMR Spectrum (CDC13) 6 (ppm):l .44(31 T,t,J=6.8T Tz), 1.46(911,8), 4.47(41 l,q 
,J=7.2Hz), 6.95(lH,s), 7.22(lH,dd,J = 4.8,8.0Hz), 7.42(lH,bs), 8.05(lH,dd,J = 
2.0,8.0Hz), 8.52(lH,ddJ = 2.0,4.8Hz). 

[0122] MfeMi6]^^ 5- {2- [if* (2, 2-v ; ^^y°n^y*/^^)T5;/]t 0 
y ^ - 3 - ^ } >ry 3MfV-/> - 3 - ;& w - h 

[ft61] 

5- {2- [(2, 2-v ? ^/^y 0 n^^y^fc/v)r^y]t o y> ? y-3-'f 

;H^W-^-3-*;^^-Kl. 46g, 4. 38mmolh — ^gl^-tert 
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-y'~f-jV{l. 46 g> 6. 69mmol), tekUThytl-uyyy (25mL)<DU-&m^U 
T*4-^fvK^7t u y^M30m g , 0. 25mmol)SrJPx., m.MXimfflMWLfc 0 

#Kl. 96g)&#fc„ 

'H-NMR Spectrum (CDC13) <3 (ppm):1.36(18H,s), 1.46(3H,t,J=6.8Hz), 4.47(4H 
,q,J=6.8Hz), 6.93(lH,s), 7.46(lH,ddJ = 4.8,7.6Hz) > 8.29(lH,d,J = 7.6Hz), 8.64( 
lH,d,J = 4.8Hz). 

[0123] imi&Mnys-tcTt-Sf/i' {3- [3- 4 

Wb62] 



5-{2-[t"^(2, 2-v ; ^^7°P^^7^fc^)T57]t c yv ? ^-3 
— r/^l-fy^f-y— Ml. 73g, 4mmol),x^/^(5mL 

), ^J;0^h7tFny7^(5mL)(D^^!cor'e7K*jk^7*^by7A(O. 15g 
, 4mmol)^Px., ^S/ClfTOff WLfc r . ^ibiZ.^mit^ 1 >Mi r WMO. 15g, 4 
mmoD^Px., ^UT3B#^WL/t 0 S^^t)!-7K^PX., gj^^TtttH 

l£»MJ±T^L^ 0 M^n-^^>-«^7i.(i : l) (DW&W&tRxX 

mmnwLtr^ mmu mtm^ma. O2 g )&#*: 0 

'H-NMR Spectrum (CDC1 ) 5 (ppm):1.33(18H,s), 4.81(2H,s), 6.60(lH,s), 7.43(1 
H,dd,J = 4.8, 8.0Hz), 8.27(lH,dd,J = 2.0,8.0Hz), 8.60(lH,dd,J = 2.0,4.8Hz). 

[0124] [HJ6Ml8]^-tert-^/U {3- [3- (y'o^^) ^^^7-^-5— f/V 
] t°y ^ - 2 - 4^ } -f^ K h- 
Mb63] 
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v-tcrt-y^^ {3- [3- (tKn^^)-Yy^ty^^-5-^]t1^ 
^-2-^}^Kv ; *-^-h(0. 78g, 2mmolK hV^^T^>(l. 95mL, 
14mmolK fcim, 2-v>V^^^(10mL)(7)^tj^0 o C-e = ^t:y^(0. 
37mL, 4mmol)£}iTU ^S^R^W^ 50 0 C~e30^1ff #L/c D fcjfcm 

'H-NMR Spectrum (CDC13) 5 (ppm):1.33(18H,s), 4.45(2H,s), 6.63(lH,s), 7.43( 
lH,dd,J = 4.8, 8.0Hz), 8.28(lH,dd,J = 2.0,8.0Hz), 8.61(lH,dd,J = 2.0,4.8Hz). 
[0 1 25] [MMM 1 9] ( 5 - { 2 - [ tT^ (tert - 7 h^>* />sff:^/>) T t° y v 5 ^- 3 — f/W 



^-terl-y^/U {3- [3- (tKn^v^f-/P)^y^f-y-/l.-5— f/I^fUv? 
^-2 — (VW^K^*— tf^~KO. 170g, 0. 434mmolK HJa^vVT^Ol 
AiL, 0. 651mmolK A-y^^T^/\f^yy (5mg, 0. 043mmol) , /^fvV^ 
^/V^/^ynyK(0. 104g, 0. 543mmolh S3«tD s 7 1 h7tKn77>'(10mL)O 
^#J^STjf#L7t: 0 15B^^, hy^/VT^(40/iL, 0. 287mmol)< 1 ^ 
7f/^^/^-/^^nyK(50mg, 0. 262mmol) ^iiJUL^Srt^b/io 5B#f^3 



[ft64] 
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44-NMR Spectrum (CDC13) 5 (ppm):1.33(18H,s), 2.45(3H,s), 5.14(2H,s), 6.61( 
lH,s), 7.38(2H,d,J = 8.0Hz), 7.43(lH,dd,J=4.8,8.0Hz), 7.83(2H,d,J = 8.0Hz), 8. 
22(11 1,dd,J = 2. 0,8.01 Iz), 8.61(11 1,dd,J = 2.0,4.8I Iz). 

[0126] mmm2-i(4-y"a^y^)^^}fv^(D^ 

[ft65] 




A-y'u^^yi/jVT^— Ml8g, 94. 3mmol) <Di?*<f-A'X;V 
^^K(85mL)^^, ^MTT^y^Atert-^hdrvKdl. 5g, 99mmol)£r 

. 3g, 123mmol)^30^ra^?iTt7c 0 £Ml?2H#^jf #L/c^ ift^fvu£5 

<H?£U ^15^^(24. 3g)£|tfe«t^LT#/c 0 

1 H — NMR Spectrum (CDC1 ) 6 (ppm):5.33(2H,s), 6.87-6.70(lH,m), 6.98-7.02( 
lH,m), 7.38-7.44(2H,m), 7.55-7.60(2H,m), 7.71 -7.76(lH,m), 8.15-8.18(1H 
,m). 

[0127] mmmx m&M7<D$m&j$.m~?hz>o 

[0128] m^m^-l{A-y'n^yiy;v)^-^\fViyy(D^ 



[fk66] 




3*#ffl*vT\ 4-/0^^7/^^ M600g, 3. 21mol)t2-7/^n 
t°yv > >(343g, 3. 53mol)(DxbytKn^y^(1069mL)f«(^ 7°Cr££PT, ^y 
f>Atert-y>^>K(396g, 3. 53mol)<Dxh7tKn^y^(3208mL)?§»MT 
Lfc(63min, 9. 2-20. 5 C C) Q 22W3B#r t M#L7dJL 5%^^7K«^byr>A 
7M§«(«7K*-7-hyr>A: 160g^7K:3208mL^^®)MTLfc(20min, 21 
. 0-23. 9 U C) C , ^V^— ^V(3220mL)^P^tttrj, »S^7K (800mL) "C 
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»L/i 0 «JEE*«l(*«j3200inL*^) > ^/-/^(1604mL)^P^, «j±il«iL 
7hGft3200mUn?) o ^V^\ ^^(3200mL) ^P^Ji^li, 
^(3200mL)Sr*nx.«jEji3H|L, MIB^^(D^^«(R W«789g^ 
, 2603g)«feffl»tbT^7c(W:93. 2%) 0 

X H-NMR Spectrum (CDC1 ) 5 (ppm):5.33(2H,s), 6.87-6.70(1 H,m), 6.98-7.02( 
lH,m), 7.38-7.44(2H,m), 7.55-7. 60(2H,m), 7.71 -7.76(lH,m), 8.15-8.18(1H 
,m). 

[0129] [«M20]{4-[(t°y^-2-^n^)^^]7^^}#n^(D^ 
[ft67] 




ii#IST, 2-[(4-^P^-<>v ; 7^)^v']t o yv ; ^(50g, 190mmol)(Dx 
fytFP7yy(200mL)^«-78 o C(C^iPL, 2. 6M£>n-:/^vHJ^A^ 
f-^?K(88mL, 228mmol)MTL7c 0 45^>Kjt^L^, TO"?HW<^>tf? 
yy(29. 6g, 285mmol)M KLfc D 3Qft&*mQ&tt.Ty s e~VJ*ftffimkfr& 

mx.x^y^u mm^^xmmLt^ ^mm^mumtry^^^mmt 
±pu 4°c-e«ffi#t/c 0 wmt-ci ^@{*^iS:iiL, titsft^di. 2 g )^e 

'H-NMR Spectrum (CDC1 ) d (ppm):4.62(2H,s), 5.42(2H,s), 6.83(lH,d,J=8.4H 
z), 6.87-6. 92(lH,m), 7.50(2H,d,J = 8.0Hz), 7.57-7.62(lH,m), 7.75(2H,d,J = 8. 
OHz), 8.16-8.19(lH,m). 
[0130] [»M21]2-{[4-(5, 3, 2-v^^>Ky-^-2-^)-< 

> ^ y } t°y vV^^ 

WH68] 
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2 -[(4-^n^^v?7^).^^>']t°y^(789g, 2. 99mol)<D— ^^«(26 
03g) (939mL) , xhyt FnyTsil 1 99mL) ^H#ffl^T, ffi 

rt?a:-12°C-C2-[(4-^a^>'^)^->]t o yv?^(0. 9g)^jDx.7c 0 7£» 
ffH?, -20 c C/ / hT^iPLfc o $J3«^ 1. 66M n-^/VV^A^-t^M 
M(l980mL, 3. 29mol)£MTLfc(80rnin, -67. 0-61. 4°C) 0 0. 5R3ffQjf# 
mU^hV^y^uyr^yy^yy(674g, 3. 56mol)£?KTLfc(134rriin, - 

68. 2-60. 3°c)o mmx*o. m&mwm, 7k7\u<^m\i\^^ m^mwLtci 

KU:0°C) o SB, zR(5600mL)^iT, #«M»LT7Wi^ttffiLfc(pH: 1 
1. 2) 0 M^^(4800mL)^P^,»L^^^IW(^280mL)MTL( 
f*jffi20 c C^TK PH:7. ltliL/io 5%«7K(^J900g)« 

, $b^y^Pt 0 ^T/U3-/K3300mL)^P^J±-affit, {4-[(t°US>V-2 

g)£#/c(M:94. 4%) 0 #^fc?§^60°C^Pilt, 2, 2— iWvV-l, 3 
-7°n/-?V^- M354g, 3. 41mol)OAofc^^®3l^i&LT^^&Bfc 
* Wk^X., v^V ^-CM y7 0 ntVur/^-/V (685mL) TifcV ^A^c 0 MfftfSfl 
,/^fiS:20°C^jf#, F*tf£:28. 8°C^ H H H tif W«I&L7c 0 1. 
SJt: -20°C^U «Wt/c 3 ffifflLfdlgfiiSrigM, 0°C«iPL^>S»-fy 

R e R tLT#7c(l|X*:92. 2%) 0 

1 H — NMR Spectrum (DMSO-d,) 8 (ppm) : 0.94(6H,s), 3.74(4H,s), 5.35(2H,s), 6 
.87(lH,d,J = 8.4Hz), 6.96-7. 00(lH,m), 7.39(2H,d,J=8.0Hz), 7.67-7. 74(3H,m), 
8.14-8. 17(lH,m). 

[0131] mMM22W-tcn-zf^ [3-(3-{4[(t o yy ? ^-2-yn^)y^]-<^ 
*J;\> } 4 y f - y — - 5 - t°y - 2 - -f/v] y 5 K # — ^ - h (D^-fik 
Wb69] 
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S*#ffltvT^ ^-tert-'f^^ {3 - [3- (^PP^f ;V)>fy W-/1/-5- 
^]t°Uv>-2-Y/l-}^Kv ; y/— h(l64mg, 0. 40mmol), {4-[(t°Uv 
>-2-^a^»^^]7^/P}7Kp>Jt(138mg, 0. 60mmol) , fk^±^ A ( 
391mg, 1. 20mmol), 3#{fc$B (D (3. 9mg, 5mol%) , fcWl, 2-v^]^r^ 
*>(2. OmL)©I^fei3i[l, l'-k^^^/i^^^/^^nir^^nn 
/^y^^dD-^nn^^V^Vy^de. 4mg, 5mol°/o)ai, 80ttl. 
5H#rRlWL/c 0 {4-[(t°yvV-2— fn^»7<^]7^^H#n^i?(46mg, 
0. 20mmol)£iI#nU Sbfc4. 50^}f#L/c o Ml, M^/^ 5 %«7j< 

V%Sf/^7^V^h?77j~-?mmU MBik&Vo (I73mg)«j£fe«t^ 

'H-NMR Spectrum (CDC1 ) 8 (ppm): 1.23(9H,s), 4.05(2H,s), 5.34(2H ; s) ; 6.32(1 
H,s), 6.76-6. 79(lH,m), 6.86-6.90(lH,m), 7.28(2H,d,J = 8.0Hz), 7.38-7.43(3 
H,m), 7.55-7.60(lH,m) J 8.15-8.18(lH,m), 8.27(lH,dd,J = 2.0,8.0Hz), 8.57(1H 
,dd,.J = 2.0,7.6Hz). 

[0132] [^MM23]3- (3- (4-h°Vi»-2-J;U^^y^;U) --<^J/V) -^J^ 
[fb70] 



S^-tert-^vV [3- (3-{4[(t°y^-2— Yn^-»^W]^^}^y^ 
f-)/— />-5->T/>)t p y^-2-^/>]^K^— h(28. 8mg, 51. 6/im 
oDfcTirh-MJ/WO. 6mh)\mMU 7KA^T,mm.m(60iiL, 690^mol)£ 
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mrLw&vimmmwLtc 0 ^mmk^o^l, 1. eimmoDwru mu 
•vimm. 2o o c-e3. mmmwLtc 0 MT.Mto. sn^^to-mc 

VoblXffltc 

44-NMR Spectrum (CDC1 ) 8 (ppm):4.07(2H,s), 5.37(2H,s), 5.42(2H,brs), 6.25 
(lH,s), 6.71(lH,dd,J=5.2,7.6Hz), 6.80(lH,d,J = 8.4Hz), 6.87-6.91(lH,m), 7.3 
0(2H,d,J = 7.6Hz), 7.44(2H,d,J = 7.6Hz), 7.56-7.61(lH,m), 7.70(lH,dd,J = 2.0,7 
.6Hz), 8.14(lH,dd,J=2.0,4.8Hz), 8.16-8. 19(lH,m). 

[0133] LMMim4 ] v - tert - ^ [3 - ( 3 - { 4 [ ( fc°y - 2 - ^ p * V) 7<fvV] 

v 5 ^ } ydf-f-y' — /v - 5 - ivio t°y >v - 2 - ^] 4^ k - h 
Wb7i] 



S*#ffllaT\ ^-tert-^/V ^3-[3-(yn^-^^-/k)^fy^f-y-/V-5- 
Y/^]t o yv>-2- Y/^}4'5Kv^— 4^-M68mg, 0. 15mmolh {4-[(t°y> ? 
>-2-- (u^y)/f-;^y^;U}^u^(34mg, 0. 15mmol) , JJ^SfcWAO 
5mg, 0. 17mmol), V)y^^7-7^y<J. 9mg, 0. 03rrrmol), &J;I»/t^y 
(1. OmL)(7)^#J^^^^A(l. 7mg, 5mol%)^P^, 90°C-C16R#W 

{3- [3- (yn^^)-Yy^f-/— /u-5-^>]t f, Uv f ^-2-^>}^K 
v 5 ^— 4?^— h: ^-tert-^^ [3- (3-^f;Wy#t , /-/I'-5-^)fy 
-^-2— (/^4^W%-^*~bt(DU&m (54mg, ^kfcb = 53 : 36 : 11) 
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X H-NMR Spectrum (CDC1 ) 8 (ppm): 1.23(9H,s), 4.05(2H,s), 5.34(2H,s), 6.32(1 



H,s), 6.76-6. 79(lH,m), 6.86-6.90(lH,m), 7.28(2H,d,J = 8.0Hz), 7.38-7.43(3 
H,m), 7.55-7.60(lH,m) > 8.15-8.18(lH,m), 8.25-8. 30(lH,m), 8.57(lH,dd,J= 
2.0,7.61 Iz). 

[0134] mifoimsW-tert-^/l- [3- (3-{4[(t°y> ? ^-2--rn^) ^)V\^y 
[ft72] 



M mm m H T , ( 5 - { 2 - [ fx ( l eri - y" Mf f # ^ * ^ ) T 5 /] t°y - 3 — f 
/W^V^fV— /U- 3-^/U)^/U b(82mg, 0. 1 

5mmol), {4-[(t° Vt^y -2~4^-» .^/^y ^=./U}^uy^(34mg, 0. 15 
mmol) JJy^'J^i. (35mg, 0. 17mmol) v V)7 &Z-}Vi£X7 & (7. 9mg, 0. 0 
3mmol) > *5J:W/^^(1. OmL) fclftg^y^A (1. 7mg, 5mol%) 
M*., 9O o CT160*F^}t#L/c o »^/^7jk^U;i, S^^Io 

^^^:(5-{2-[f^(tert-y>^^fc/V)T^/]t>^>-3--r/V} 
^ydrf-y w-^_ 3 _ yf jU ) : P-tert - 7**? 

[3- (3-^wy^ty^^-5-^)t°y^-2-^]^;K^--^ 

(63mg, -Evklt = 59 : 33 : 8) £^Jt®fe«#^LT#fc 0 
X H-NMR Spectrum (CDC1 ) 5 (ppm): 1.23(9H,s), 4.05(2H,s), 5.34(2H,s), 6.32(1 
H,s), 6.76-6. 79(lH,m), 6.86-6.90(lH,m), 7.28(2H ; d,J = 8.0Hz), 7.38-7.43(3 
H,m), 7.55-7.60(lH,m), 8.15-8.18(lH,m) J 8.27(lH,dd,J = 2.0,8.0Hz), 8.57(1H 
,dd,J = 2.0,7.6Hz). 

[0135] mmim6-27ix mww22~23<Dm&&$.mx*fo% 0 

[0136] [HJffiM26]^-tert-^/U [3-(3-{4[(t p y^-2— Tn^V)^^]^ 
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— fW}^Kv#~^-M20. 80kg, 50. 75mol) , 2- { [4- (5, 5 
-iWvV-1, 3, 2-^^Wy^-2-^7V)^v ? ^]^i/}t°yv ? ^(19. 
61kg, 66. OOmol, 1. 30M/M) , (^^-2, 1 -y^~U>) If* {*Jy 
*^7^y) (1. 367kg, 2. 54mol, 0. 05M/M) ^Mfc&JJ^A (9. 11kg, 65. 91 
mol, 1. 30M/M)SrJPx.^, mrt^#S^*E^LTN, N-vO<fv^/^T 
$K(147kg, 7. 08w/w)SrJDx.,SB#S:MML^o #C^-C\ rtfil 5~25°C"£\ -0 
. ()9()MPa£J KW^/k^-CS-S^li^LT^^fb, it*T«fk£r^Lfc 0 
^f+50#^iILTf§^Wjl^^^Lfc o JKtt^T^. ^75^A©N, N-v^ 
f/^MT^fSfftl/^y^AfO. 570kg, 2. 54mol, 0. 05M/M)£fli^C 
^f«N, N— ^^/^/VAT^KO. 8kg, 0. 5w/w, gBEt#ft) 

X, lO^fJf-UcfJh [l:^^rtfi20~30 o C«^(D7K(10. 4kg, 0. 5w/w) 

MLf- 0 Wik, ji^/J^w^60 c C<7)£7K^^L-CrtS^55~65 c C^WL, M 

mmm^3mmmwLtc 0 HPLc^m^R^mr^mMLtc^ ^so~2 

5 o CCb/^>(90kg, 4. 34w/w)^Px., |^M^ffl"C^K (156kg, 7. 5w/w) 
«TL/c 0 g^T, rtSl5-30°CC3057-tf#m> 30^iiff gLTTS»* 
Lfc 0 m\H(D±mi^ (104kg, 5. Ow/w)eDi, rti@.15~30 < C-C5^^, 

7>fh503RV(2. 8kg, 0. 135w/w)&§^7c5jl^^nJ±6j^U [VV^(18. 

ok g , o. 867w/ w , mv&um^&mz. ■mm^ntrj^m^mMr^^-f 
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Lfc 0 WM^3iJi^tifL, rtfil5~30°C-en—^^ (152kg, 7. 32 
w/w)£l0^mi:^tfT^TUc^ I^Sitf5ffl-e2B^r H miitf#L/c 0 f^T 
\ rtSl5~30°CW^>T^Pt(0. 90kg, 5. 08mol, 0. 1M/M)£30^_L 

Mx'MmAm, mmmmxmrm±mwLTc 3 st>^sio~3o°c-e^ 

v'T^gKO. 90kg, 5. 08mol, 0. 1M/M) ^305H^±^ft~C5>f 'JKAU ^ 
6ii^^ttK6ilL,n-^y^^-h/^^«(n---^^(130kg)tb/^ 

^ (83kg) -Mtt^ mmm) <Dumm \m#tt) •?mRxtzm&&m 

V^jA^/Co nit.^^yT^md. 80k g , 10. 16mol, 0. 2M/M)£JSAL/C 
^S(73ir7^h503RV, ffitt^(1tMe*)^n--7 0 ^^-W^^M^ 

[^JPx., 40~70°C(DS/Kli#T. rt^»0|a-C^lOOL^5^#ii^L7^ 

0°C^T-C#@t/c o 

2/^ S tLT±f2t^«^jt^H^t^ 0 2/^ 1 <D6M.t>«£500L 
SJSmii^Px., l^^g^«Hi^^^T^Ji«^MMLfc 0 60~70t 
»fekMT, ^m^^^oTctr^-C, M^V (144kg) SrMLyh^, 60 
~70 c C(7)fi7K« h\ ©w^^*5*-ei*jBEai#gL^o ^WrSSr^L, 

flffiatS ^ (D^- tert - y^/V [3 - (3 - { 4 [ ( t°y i?V - 'l-^Xi^i/) ^ 

f/^^ft^^fjh/^^/g^/^Wjfc^CO. 167w/w)£r^tiiLfc 0 lv^^(29 
. 66kg, Y;vx.-y/ 0 ^(Dit^O. 700w/w*S^)£r^JPU rtSl5-30 o C"C3 

o^±mwLx,mmt^(Dh7^ymm(u(fm^4:2. 37k g ^, w:74 

HPLC^# #7A:CAPCELL PAK C18 MGII (5/im, 150x4.6mmI.D., SHISE 
IDO), W>WM\T^Y~A^))V/7^/WM^\f^\ 80/820/1 -900/100 
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/Kv/v/v). 

[0137] W|27]3- (3- (4-t°y^-2-^«^^) —<^J/U) 

y*sv-5 — <)V) -t°y^-2 — iivrvy 

[ft74] 



^-tert-^/V [3- (3-{4[(t o y^-2--rn^>)^/V]^^7k}^ydr 
f-y — /> - 5 - y(;V) try v>> - 2 - ^H^Kv 5 tf^— fCO M^^flfc (42. 3 
7kg(75. 85 mol)^)^rtS-5~20°C-e^(181kg, 4. 27w/w)«TL 
x ftfi&22~32^19~20H#^#Lfc o HPLC#^K)&JiltT£flfef8U5:&, 

a - 5 ~ i o°c3reMu W&W&zft^ LXboouxf&m i r mi^ti^tiM 

°C^zK(74kg, 1. 75w/w)^iTt^^(CrtM0~25°C-Ctert-y'f-/M^/^ 
-7VW31. 4kg, 0. 74w/w)in-^^(29. 0kg, 0. 684w/w)^Px.7c 0 
rt£l5-25 3 C-C5^ff#t, 30^±#gLTTg£^6L7t 0 Tl^tlU 
S0rt£O-25 o Cetert-y'fvM5"-/^— 7/^(31. 4kg, 0. 74w/w)^n-^ 
y°yy(29. 0kg, 0. 684w/w)^Px., I*] ?U 1 5 ~ 2 5 °C "C 5 # %. . 30#J^± 
#BLT, t)5-STg^I&Lfc 0 TS£ffii-MU > rtfiO-25 c C-C48%7X 
«^hy7A7X?«(116kg, 7kSH^i^'7.AtLT1392. Omol, 18. 35M/M 
)^ITU: 0 |BjaSfala|-eg^^^(96kg, 2. 26w/w)SrJDx., 48%7j< 
mik-th ] JVM,7kBm(20. 5kg, 7Kft^-7-hy7^tLT246. Omol, 3. 24M/M) 

M KLfc 0 ^^^a^iEffl-e^8%7K^-7-fyy^7kM(48%7j<M 

-thVV^7kt&m(12. 7kg, 7k^ftWJ?i^LT152. 4mol, 2. 00M/M)t/K( 
64kg, 1. 5w/w)W?i?ft")SrTSWpH^pH8. 00-9. 00, g!$!j#L:pH8. 58) h 
ft53n?iSTU5:(0. 75kgj£ffl) 0 rtS2O~3O°C-ei0*Rg^i:ff#LT^^ 
b«!lti, Tg«pHlrM|g(^fliKgpH8. 29) U TM^\^Uc 0 ftim 

^tc±M^m5%^mAm-rm^Amm(^mAm-rhv^^(5. 3k g , 63. 09m 
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oD^TK (101kg, 2. 375w/w)<D«)^Px., \HU2o^3o c c^immu±.mw 
30^-J^_h#^L7c o TS(pH8. 60)&Bfc£Lfc&, _hJ#^7K(106kg, 2. 5w 
/w)^Hx., rtS20-30°C-eiH^1^-hWm, 30^-h#mLT, TOTJS ( 
pi 17. 17)»*L7c 0 
SOOLJxJSff^ol^T, SOOT.kJ^mi ^tLTM^M^ML/^ 
500LSJ^mi»rtWr^500LSJ^ffi2(^#i^L, 55~65°C(7)^.7k«T\ ft 
^M^^ioOL^^S^-e^iE^liL/Co ^Ma^i-^/-/K42kg, 1. 0 

w/w) ^M^/W96kg, 2. 26w/w)^U^55>»b7ttf , 55~65°C£OS7j< 
ASST. MJiiS-0. 092MPaJ^±T1Sram^|g^^<^5^eMi±^liL7c o d 

#Px.fc(13. 85kgfiffi) 0 £k^:^/-7Wl8. 3kg)&rj«^^7W6. 7kg)£ 

rtfi45~55°C-Cn-^7 c ^^(33. 5kg, 0. 79w/w)^30^J^±/j^tTiiTt^ 
o rt^45~50°C-C\ H^^^O8/136279^^1/^b(D0^^*^ 

JfeMl8l!l|H«W^-C^"C^S3- (3- (4-t°y> ; ^-2-^^^^) - 

^v>?/^)-^y^--i- , -y'--/u-5--f/u)-t o ye/>--2-^T^(o. oiik g )^p 

S H B H (DWm«I^, l^«l5ffl-ei0^rBl«±«#t7t o ^fi45~55^C-en 
-yy>(66. 9kg, 1. 58w/w)^lP^r H m±^{t-CMTL/im,4P#TO±^ 

vy^u i w^(D^ H e 0 fb-^^94%Tfe5r^«!SL/r:^, mmm&M&zmu 

I^H B RW/^-fti^f^-n-^^i(x^/^/K3. 60kg, 0. 085 
w/w)tffiM^^(4. 15kg, 0. 098w/w)^n-^y^(18. 81kg, 0. 444w 
/vt)V)MU)s /U-n-^ yf^&Mi^/^ M7. 25kg, 0. 171w/w) 

£n-^ ^^^(18. 81kg, 0. 444w/w)(D^Ht)<D|III^^^f^V^fTV\ ilfaft 
&M<Dwctm&& (36. 52kg)^iaSrfeM a E ltLTt#7c 0 

fcb^l^^g^L/^OOLMffm^ ^tlfc3- (3- (4-t r y>^-2-^ 
^->y^7V) -^vv^) -^y^f-'/— 7>-5-^) -WJv-2-4;vTVy 
^wetftM H e B (36. 52kg) £5 J; Tj^?/~/U(57. 9kg, 2. 37w/w)^IS^P^ % 
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/^-^iii:-C5ooL 0 H H tifm-#^u ma^j65 0 ces^-c^v^c^/-^(i9 

. 3kg, 0. 8w/w)X*500lMMft&XfSUS7j/l'?—%m^/vTC 7 -M* 
rtS55~60 o C^«LT, ffirt©M^^t*5"^iIL/: 0 -ttf^ 1*1 ffl. 
^o<«9t48~5rC*TML7ttr6, &&ftffimJt 0 fl^ rtS55~60°CJj 
TjPi?iLTfeH a H ^WL7tm, i£^W£|%ll48~51t;£T*?££PU 
^^08/136279^^^7^:yfWl^^*||JteMl8rai6W^ST^-e^53- 
(3- (4-t°'Jv ; ^-2-^«^^/u) -^y-y;v) -^J$r^/—)V-^-^)V 
)-VyW-2— l/VTVy(0. 011kg)^;jP^7t o m^X. foU45~50°CX^g B (V 

i mi-atM, \^\UA^4rcxmw\-mm^mwu 4b#to± 

4. 23kg)£#7c 0 r^wet^ H B 0 «^3!J*^^;«(-SAL, «20~30°CT'6 
m^SX±^U35^45°CX12m^U±.UBm^L JIfrMt^-#5(23. 52kg, 65 
. 63mol, W:86. 8%) «jf fefe J^LT^fc, 

'H-NMR Spectrum (CDC1 ) 6 (ppm):4.07(2H,s), 5.37(2H,s), 5.42(2H,brs), 6.25 
(lH,s), 6.71(lH,dd,J = 5.2,7.6Hz), 6.80(lH,d,J=8.4Hz), 6.87-6.91(lH,m), 7.3 
0(2H,d,J = 7.6([z), 7.44(2n,d,J = 7.6TTz), 7.56-7.61 (1 II, m), 7.70(11 T,dd,J = 2.0,7 
.6Hz), 8.14(lH,dd,J = 2.0,4.8Hz), 8.16-8. 19(lH,m). 

HPLC^# jjyl* : CAPCELL PAK C18 MGII ($nm, 150x4.6mmI.D., SHISE 
IDO), &W]^:T±h=-h ] )sl</7k/hV7/^u®m=l 80/820/1 -900/100 
/l(v/v/v) 0 

[oi38] ^mm^mm^m^ti^ ^^mw^v^ymm^^wmmm^m^ 
mmti, ^Tmmm^vpymmit^mmmmx^mm'-^t^x^t^ 
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[l] TiC(in) 




T^(ii) 

[ft2] 




(ID 



T^(i) 
[fb3] 




(i) 



R^\ TklfJ^Ts /^nTrVJg^-^ R n — NH— (R n £\ C _ T^/VK, t 

/>fc/>C T/^>SS:ic!*i-S 0 ) , R 12 - (CO) - NH - (R 12 ^\ C T/^ 

1-6 1-6 

/HtfcliC 7;V3^>C , C 7;^i, tFn^c 6 T/v 
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R 2 3\ C i _T;v*;v^ Um&X&m^X^Xh^^m, ttcft 

1-6 

mAfr\ ^v^yUJ-hL<nc T/^H=Srlf|Sl^L<f42ft^fLTV^TtJ:V\ 5 

1-6 

zf)\ ir^, ^uyM, ^uym, mmw^. mnm^s -ch o-, -oc 

H -NH-, -CH NH-, — NHCH -CH £fcf3-SCH 

2 2 2 2 2 

R#\ TkSM^fclXftc r/u^M^MML. ^o<DR^vvf;txkc 77^ 

1-6 1-6 

^imhL<mm^Lx\^xh^\ c t/^i^ c ^nm/H, c 

1-6 3-8 6-10 

tctcu z&m£&vhzm&tfcm?&&mffi*vhzm&\^ r\ r\ tszt* 

[t»a] 

/>n7rVJ^^F\ v'T/l, C T/^-/H=, C T/k=i^->S, C T/l'^s^/v 

1-6 1-6 1-6 

[2] Hijfa^aii) \z.&tfz>QtiK ^v?ym*iff£teWl&/v^/istti/m-ehz>s ft 

[3] HU"IB^(l)^*3{t5 
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A 



[5] tufBT^dn) 



(±^, r\ r\ r\ x, y, RUQit±.mtmzj£mxh*), 

[6] SufBSufBR 2 ^^*BiS^T5r5yS»^, itufE^®^^ ffi&OmM 

«^«i-sxm^$b!^t£>,ft*3S5(-fa«^®5t^^ 




TO(vi) 
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[7] mWR 2 &T$;m<D®&, mmT^/mzum-tttuztsb^fc, tmm^tc 

[8] T^(VII) 




(VII) 



7KS)ST\ ^p^Vjgc^-, t^/e, r u -nh- (R n £\ c r^/>s, t 

Ko^yC T/t^/uS,C T/t^/i^, gfcftC T/^^-># 

1-6 1-6 1-6 1-6 

/U^/UC^T/U^/U^M^'t^o ),R 12 - (CO) -NH- (R 12 /J\ C^T/U* 

1-6 1-6 1 (3 1-6 

^vvg^XTVC T/v^/vS^C TVi^^^ *fcf±C T/^^>C 

1-6 1-6 1-6 1-6 

R 4 3\ li/^p ^'ym-f&M ft L , 

1-6 

[9] HUlE^ ( VII) fZlfctfS 

[ft9] 




Mfcio] 
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R^\ 7K*JJ^T\ ^nfyn^-s R n -NH- (R n #\ C T)V^)V^ t 

1-6 1-6 1-6 1-6 

/U^/UC i _T/l'^m%MM'tZ>o ) . R 12 - (CO) -NH- (R l2 £\ C i 6 T/^ 

1-6 1-6 1-6 1-6 

^vl^^TVC T/U^/um^C T/l^^H^ t/ifiC T/^^C T/V 

1-6 1-6 1-6 1-6 

[in tufa^(x)^so(t5 

[ft 12] 




WH13] 
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(V) 



[12] T^(xi) 



[ft: 14] 




R^\ 7j<»T\ ^n^rVjj?^ R n -NH- (R n £\ C T)V*jvm, t 

1 -6 

1-6 1-6 1-6 1-6 

/Vfc/W: TrV*;Vg&WtfrZ> 0 ) , R 12 - (CO) -NH- (R 12 fi\ C T/V^ 

1-6 1-6 
1-6 1-6 1-6 1-6 

1-6 1-6 1-C 1-6 

1-6 

^fv^S, if^S, ^HJ^ -cho-, -oc 

H^-, -NH-, -CHNH-, -NHCH-, -CHS-, ^7tfl-SCH 

&umL<mm^Lx^^x^\ c^t/u^/u^ c 3 _ 8 -^nm/n, c e _ io 
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^n^VJf^, C T/I^/I^S, C 7/^^S, c^T/^^fy*^ 

3-8 2-6 2-6 

[13] HiffB^(Xl)^fc(t5 
[ft!5] 



[ft 16] 



[14] T^(xn) 
[ft 17] 



, ' R (XII) 

(RO) 2 B' 

3tB3\ ^P^VJgCTfclXfiC T/^-/uaSrlfi^L<ii2{i^fLTV^TtJ:V^ 

1-6 

U#\ -CH 0-^sC*L; 

2 

1-6 1-6 
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